CHAPTER 3

SAMPLI NG PROCEDURES

1. DEFI NI TI ONS.

a. 8- hour Tinme-Wighted Average (TWA)/8-hour TWA-CEL
The tinme weighted average concentration for a normal 8 hour
wor kday and a 40-hour work week which cannot be exceeded. It

is accepted to be a concentration to which nearly all workers
may be repeatedly exposed, day after day, w thout adverse ef-
fects. The average |level of a stressor over a specified tinme
period weighted for the length of tine at each nmeasured | evel.
The measurenent is usually a concentration of a chem cal con-
tam nant or a |level of a physical agent (e.g., noise). The
duration of the TWA nust be specified. The npst common i ndus-
trial hygiene TWA duration is 8 hours which is the |length of
t he nost common work day. A TWA may be deternined by a single
sanple (i.e., the averaging is done by the sanpling device
t hr oughout the sanpled period) or by mathematical conbination
of one or nore consecutive sanpl es.

b. Action Level (AL). One-hal f the 8-hour tine-weighted
average (TWA) val ue designated as the Navy Occupational Expl o-
sure Limt (OEL) unless a specific AL is established in an COc-
cupational Safety and Health Adm nistration (OSHA) Perm ssible
Exposure Limt (PEL) adopted by the Navy (e.g., 60% of the
OSHA standard for inorganic |ead). The AL may initiate the
i npl ementati on of specific actions, such as periodic nonitor-
ing, training or nedical surveillance if specified by a NAVOSH
or OSHA standard.

The necessity for an enpl oyee exposure action level is based
on variations in the occupational environment (i.e., varia-
tions in the enployee's daily exposures). As such, the em
pl oyer should attenpt to prove with 95% certainty that no em
pl oyee's true daily average exposure (i.e., 8hour TWA) ex-
ceeds the standard (References 3-1 and 3-2).

C. Ceiling (C) -CEL. A contam nant concentration that
shoul d not be exceeded during any part of the working expo-
sure. I f instantaneous nonitoring is not feasible, sanples

are collected and assessed as a 15-m nute tine-weighted aver-
age exposure which should not exceed the Ceiling Value at any
time during the working day.



d. Excursion Limt (EL)-CEL. Only one stressor, asbes-
tos, currently has an EL. The EL for asbestos was set as a
TWA over a 30-mnute period which distinguishes it from an
Short-Term Exposure Limt (STEL) which has a shorter averaging
peri od.

e. Occupati onal Exposure Limt (OEL). Limts established
to protect workers from workpl ace exposure to certain chem ca
substances or physical agents. CELs have nmany sources anong
them are | egal standards (i.e., set by OSHA), professional as-
soci ation guidelines (e.g., ACGH TLVsO, German MAKs), and
government recommendations (i.e., N OSH RELS) Based on the
hi erarchy establised in Chapter 8 of OPNAVINST 5100. 23 Seri es,
Navy OELs nmay be drawn from many of these sources.

f. Perm ssi ble Exposure Limt (PEL). A legally enforce-
able (in the U S.) occupational exposure standard established
by the federal Occupational Safety and Health Adm nistration
(OCSHA) or by a state-run program accepted by OSHA. Most PELS
are tinme-weighted average concentrations for a normal 8 hour
wor kday and a 40-hour work week which shall not be exceeded.
However, PELs may also be “Ceiling” values or “Excursion Lim
its.” PELs are accepted to be a concentration to which nearly
all workers may be repeatedly exposed, day after day, over a
working lifetinme w thout adverse effects.

g. Short-Term Exposure Limt (STEL)-OEL. A 15-m nute TWA
exposure that should not be exceeded at any tinme during the
wor kday. The STEL is not an independent exposure |limt, but
rat her supplements the 8-hour TWA in cases where there are
recogni zed acute effects from a substance whose toxic effects
are primarily chronic.

2. PURPOSE OF SAMPLI NG. Sanpling is conducted to quantify
occupational exposures to workplace stressors. |In npst cases,
when a qualitative positive determnation is made, sanpling is
necessary to determ ne the extent of the exposure, adequacy of
control methods in use, or additional controls required to
elimnate or mnimze the hazard. The exposure nonitoring
pl an should be developed and inplenmented for those opera-
ti ons/ processes needing further evaluation and those stressors
for which periodic sanpling is required by regulation or di-
rective.
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3. TYPES OF AIR SAMPLES. The following are the two major

types of air sanples used to determ ne the airborne concentra-
tion of contam nants:

a. Personal sanples. For stressors having Navy OELs, for
whi ch a decision to sanple has been nade, personal exposure is
determ ned by collecting breathing zone (BZ) sanples. 1In rare
i nstances, breathing zone sanpling may not be feasible due to
the lack of a personal sanpling nmethod or other considerations
of the workplace environment. To obtain the sanple, air is
collected from within the breathing zone of the enployee, a
hem sphere forward of the shoul ders and centered at the nose,
with a radius of approximately 6 to 9 inches. Breat hi ng zone
sanpl es may be collected in the followng two ways:

(1) The sanpling device is attached to the enployee
and worn continuously during the work shift or operation.
This is the preferred nethod.

(2) The sanpling device is held by a second individual
within the breathing zone of the enpl oyee. For exanple, the
i ndustrial hygienist may use a detector tube hand punp to col -
|l ect one or a series of grab sanples fromw thin the breathing
zone of the enployee.

NOTE: For stressors where there is no acceptable
| evel of exposure, such as those regulated under 29
CFR  1910. 1003, 1910. 1004 and 1910. 1006  through
1910. 1016, personal sanpling may not be necessary to
docunment personnel exposures. These standards rely on
work practice requirenments and appropriate feasible
control technology to elimnate exposures.

b. General area (GA) sanples. The sanpling equipnment is
placed in a fixed location in the work area. General area
sanples are not be used to eval uate enployee exposure. They
may be used to determ ne whether re-entry is warranted into a
contam nated area, if there is potential contam nation of ad-
jacent work areas, or to verify the integrity of a negative
pressure enclosure during asbestos ripout operations. They
may not be used for Navy OEL conpliance determ nations except
in the rare instances where no feasible personal sanpling
met hod exi sts.

4. SAMPLE DURATI ON. Sanpl e duration may vary froma few sec-
onds to 8 hours or nore. The tinme period for sanple collec-
tion depends on a variety of factors including: t he sanpl ng
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and anal ytical nethod, the expected concentration of the con-
tam nant being neasured, the type of OEL to which the sanple
wi Il be conpared, the nunmber of consecutive sanples to be col -
| ected on a single enployee during a single work shift, and
whet her the work shift is |onger than 8 hours. Consi der the
following factors in determning the appropriate sanple dura-
tion.

a. Sanpling nethod. The sanpling nethod is one factor in
determ ning the duration of each sanple. A single grab sanmple
collected with short-term detector tubes is collected over a
period of seconds to mnutes. Low flow and high flow sanpling
punps, combined with filter, inpingers, and/or solid sorbent
medi a, are used to collect |onger duration sanples generally
15 mnutes to 8 hours. Direct reading instrunments provide al-
nost i nstantaneous or real-tine results.

b. Cont am nant concentration and anal ytical nethod. The
concentration of a contamnant in the sanpled air has a |arge
effect on the sanple duration. All other things being equal
the higher the concentration the shorter the duration of a

single sanple and vice versa. M ni mum sanpling times aimto
col l ect enough mass of contam nant to be above the analytica
method’s limt of reliable quantification. Maxi mum sanpl i ng
times aimnot to collect too nuch mass of contam nant to avoid
sorbent breakthrough or filter overloading. For exampl e,
charcoal tubes may need to be changed frequently to prevent
br eakt hr ough. The breakthrough time of a charcoal tube is a

function of the air concentration of the contam nant being
sanpl ed, the sanple flow rate, and the humdity of the envi-
ronment being sanpl ed. Br eakt hrough tinme is also a function
of the type, anmount, size and packing configuration of the
charcoal in the tube and conpetition for sorbent sites by
ot her contam nants present in the air. Simlar limts on sam
pling time apply to filters and inpingers to prevent overl oad-
ing. Judgnment should be exercised in changing sanpling nmedia
of any type often enough to sanple a sufficient volune of air
to quantify the sanple wi thout the occurrence of breakthrough.

c. Type of CEL to which the sanpling results will be com
pared. Sanples collected for as close as possible to 100% of
the time period for which the OEL is defined provide the best
estimate of the tinme-weighted average enpl oyee exposure. Each
type of OEL inposes different sanple duration requirenments as
fol | ows:

(1) Ceiling standard (C). Sanples collected to deter-
m ne conpliance with ceiling limts are usually taken as a se-
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ries of 15-m nute sanples during periods of nmaxi mum expected

exposures. An exception would be if a real-tinme instrunent
(e.g., a datalogging dosinmeter) were available to provide in-
st ant aneous and conti nuous neasurenents. According to refer-

ence 3-2, sanples taken for conparison with ceiling limt OELs
are best taken in a non-random fashion, during periods of
maxi mum expected concentrations. A mninum of three measure-
ments should be taken during each work shift sanpl ed. The
hi ghest of all the neasurenment results is the best estinmate of
t he enpl oyee’ s upper exposure for that shift.

(2) Short-term exposure |imt (STEL). STEL sanpl es
shoul d be taken over a 15 m nute period. STEL sanples should
al so be taken in a non-random fashi on during periods of maxi-
mum expected concentrati on.

(3) 8&hour time weighted average OELs. Eval uate the
potential for enployee overexposure through observation and,
if appropriate, collection of screening sanples before any
partial- or full-shift air sanpling is conducted.

(a) Full-shift sanples should be taken to eval uate
TWA exposures whenever possible. However, due to the reali-
ties of field sanpling (e.g., tine lost due to placing and re-
moving nultiple sanpling devices at the beginning and end of
the work shift and |lunch breaks), it is unusual that a sanple
or series of consecutive sanples spans the entire work shift.
In practical terms, a full-shift sanple should omt no nore
t han one hour of the full work shift (e.g., sanple at |east 7
hours of an 8 hour work shift or 11 hours of a 12-hour work
shift).

(b) If full-shift sanpling is not possible, it is
essential to sanple the entire duration of the task producing
the exposure of interest. Every attenpt should be made to
sanple the period of greatest exposure during the operation.
Such exposure may occur during routine set-up, take-down, and
end-of -shift clean-up operations. If an operation |lasts |ess
than a full shift, then sanpling is to be conducted for the
entire operation, or as long as personnel are potentially ex-
posed to the contami nant (e.g., personnel may remain in a po-
tentially contam nated work area after the operation ceases),
whi chever is |onger.

(c) If the enployee is leaving the general area of
the work (e.g., going off-base or to an on-base fast food ven-
dor) for lunch the sanpler and nedia should be removed during
the lunch period. If the enployee wll be eating lunch in a
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lunch room at the work site it is permssible to |eave the
sanpl er and nmedia on the enployee but any sanpling punp shoul d
be turned off and the sanple inlet should be capped. Be sure
that the lunch break "on" and "off" times are recorded on the
sanpling data sheet and cap/seal and identify all cas-
settes/tubes if they are renoved from the enpl oyee. One ex-
ception to renoving and capping sanpling devices during lunch
are certain passive nmonitors which would require renoval of
the diffusion nenbrane to be capped. I n such cases the noni-
tor may be left in place during the lunch break with docunen-
tation to that effect or the nonitor may be renoved and pl aced
in a sealed container at a clean air |ocation. Shut - down and
renoval of the sanpling train during lunch is preferred.

(d) If technology has not been devel oped to all ow
full -shift sanpling for an 8 hour TWA, a series of "grab" or
"spot" sanples taken randomy throughout the work shift is ac-
cept abl e. A sound statistical approach should be used to de-
sign the sanpling strategy. See Reference 3-1 for a conplete
di scussi on.

d. Nunmber of consecutive sanmples to be collected per em
pl oyee. The nunmber of consecutive sanples that should be
taken during a work shift depends on the desired error of
measurenent as discussed in references 32, 3-3, and 3-4 and

in Chapter 4 of this manual. Two 4- hour consecutive sanples
provide nore statistical power than one 8-hour sanple when
docunenting the exposure for an 8 hour work shift. Up to a

point, a larger nunber of shorter duration consecutive sanples
provi des nore statistical power. However, the need to collect
sufficient mass of contam nant for accurate analysis limts
how many consecutive sanples may be used to cover a specific
wor k shift.

e. Work shifts longer than 8 hours. 1In general, a single
sanple or nmultiple sanples are to be taken to determ ne the
initial 8 hours of exposure for conparison with the standard.
This allows direct conparison to the 8- hour OEL. A separate
sanple is used to determ ne any additional exposure beyond the
initial 8 hours.

5. CALCULATI NG THE TI MeE-WEI GHTED AVERAGE FROM THE SAMPLE
RESULTS.

a. Unsanpl ed work periods. To properly calculate an em
pl oyee’s TWA exposure, professional judgnent is necessary to
deci de what assunption should be made regarding the exposure
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during unsanmpl ed work periods. For exanple, if the work shift
is 8 hours and sanpling was conducted for 7 hours and 15 m n-
utes, the industrial hygienist can either assunme a zero expo-
sure for the unsanpled period or assune that exposure is equal
to the TWA over the sanpled period. If a zero exposure is as-
sumed for all unsanpled periods, the resulting TWA is cal cu-
| ated per Equation 3-1a below and the industrial hygienist

shoul d docunent on t he sanpl i ng dat a sheet rea-
sons/circunmstances that explain the enployee's tinme of non-
exposure (e.g., lunch break, operation conpleted, etc.).

Where equal exposure is assuned, the resulting TWA is cal cu-
| ated per Equation 3-1b below and the industrial hygienist
al so shoul d docunment the rationale on the sanpling data sheet.

CT, +C,T,+..+C T,
480 minutes

TWA (8 - hour) =

Equati on 3-1a

NOTE: Equation 3-1a, above, assunes that the average
contam nant concentration during any unsanpled por-
tion(s) of the work shift is zero (0) and that the
| ength of the work shift is 8 hours (i.e., 480 mn-
utes). Field observations by the person conducting
the sanpling should determne if the zero exposure as-
sunption is supportable. The denom nator in Equation
3-1la nmust be the changed to the total mnutes in the
actual work shift if the work shift is other than 8
hours.

_CT+C,T,+.+CT,
T+ T+ 4T,

TWA

Equati on 3-1b

NOTE: Equati on 3-1b, above, assunes that the contam -
nant concentration during any unsanpled portion(s) of
the work shift is equal to the average exposure for

all sanpled portions of the work shift. This is a
conservative estimte of exposure which is biased in
favor of the worker. Field observations by the person

conducting the sanmpling should determine if this as-
sunption is supportable.
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V\her e:

TWA = Ti me-wei ghted average contam nant concentration
C = the contam nant concentration in Sanple i

T, = the duration (m nutes) of Sanple i

b. Non-traditional work schedules. Standards based on 8-
hour exposures nmay not provide appropriate protection when
non-traditional work schedules are used, e.g., four 10-hour
days per week. Conparison of the full-shift exposure neasured
during a non-traditional work schedule requires that the &
hour Navy OEL be adjusted to account for differences in the
nunber of exposure (i.e., work) hours and recovery (i.e., non-
wor k) hours. The follow ng adjustnents are not applicable to
STEL, Ceiling, or Excursion Limt OELs.

(1) Recomended adjustnents based on the Reference 3-
12 nodel of Brief and Scal a.

(a) Limtations of the nodel. The adjustments in
Equations 32 and 3-3 below are based on the Brief and Scal a
nodel for unusual work shifts which is discussed in reference
3-5. This is a conservative nodel that accounts for both in-
creased work shift exposures and decreased recovery tine
(i.e., non-occupational exposure periods). Follow ng are sonme
general application guidelines for the Brief and Scal a nodel .

1. The npdel does not account for biological
hal f-1ives of the stressor as do the pharnmacokinetic nodels.
However, there is a general rule of thunb that PEL adjustnents
are not applied if the stressor half-life is less than 3 hours
or greater than 400 hours. Toxi cant studies show that only
noderate half-life chemcals (i.e., 6-200 hours) are likely to
have day-to-day accunulation during the week, even at expo-
sures at or near the PEL.

2. The nodel assunes average body burden for
t he stressor rather than peak burden.

3. The nodel can be used if the PEL is based
on system c effects, regardless of whether the effects are
acute or chronic.

4. Adjustments can be applied only for ex-
tended work shifts/weeks, defined as >7 hours/day or >35
hour s/ week. Do not wuse these equations for shortened work
schedul e adjustnments (i.e., the OEL shall NEVER be adjusted
upward for shortened work days or weeks). In addition, nei-

3-8



t her adjustnent equation is appropriate for 24-hour (i.e.,
conti nuous) exposure.

5. Do not make PEL adjustnments when the
stressor is a primary irritant (i.e., PEL based on sensory ir-
ritation efects). In such cases, the stressor's action is
based on "conpartnental" vice whole body effects. Furt her,

the irritation threshold is probably independent of the nunber
of hours worked (i.e., exposed).

(b) Work weeks of less than 7 days. Equation 3-2
is used to adjust the OCEL, if the work week is |less than seven
days.

a8, 24- hy
& 16 o

Adjusted OEL = OEL *

Equati on 3-2

Where: h = nunber of hours worked per day
8 = nunmber of hours per traditional workday
24 number of hours per day
16 number of recovery hours per traditional work-

day

This adjusted OEL is then used for conparison with the em
pl oyee's TWA exposure, and its upper or lower confidence |im
its as appropriate, calculated using the applicable form of
Equation 3 1. Confidence limts are discussed in Chapter 4.
Note that when the full shift is not sanpled, you nust nake
assunpti ons about the concentration during the unsanpled por-
tion of the work shift. The traditional assunptions are that
the average exposure during the unsanpled period are either
equal to zero or equal to the average exposure during the sam
pl ed period. Any ot her assunptions are difficult to support
and shoul d be used rarely and with adequate docunentati on.

(c) 7-Day work weeks. If the non-traditional work
schedul e involves work on all 7 days of the week, adjust the
CEL as shown in Equation 3-3:

1 - h..
Adjusted 7 - day wor k week OEL = OEL~ gio 68 9
h 128 @
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Equati on 3-3

Wher e: h = nunber of work (exposure) hours per 7-day work
week
40 = nunber of work hours per traditional work week
168 = nunber of hours per 7-day work week (7 days x 24
hr)
128 = nunber of recovery (exposure-free) hours per
traditional work week

(2) Adjustnents mandated by OSHA in sone standards
(e.g., lead). Anot her model often used is the OSHA nodel,
which accounts for increased work shifts only (i.e., no ad-
justment for decreased recovery tine). The adjustnents, shown
in Equations 3-4 and 3-5 are based on whether the stressor
acts as an acute or cunulative (chronic) hazard (OSHA has a
chem cal categorization table where you can | ook up the hazard
cat egory). The OSHA nodel can be used to adjust for work
shifts from 15 mnutes to 24 hours per day. The acute hazard
equation is intended to nodify the PEL to a dose no greater
t han that of an 8 hour exposure a the PEL. The cumul ative
hazard adjustment is nmeant to prevent excessive accunul ation
foll owi ng many days (years) of exposure such that workers ex-

posed nore than 40 hours per week will not devel op body bur-
dens greater than those of workers in a normal 8 hour/day, 40
hour/week schedule. |If a chemi cal is considered both an acute

and a chronic hazard, calculate both adjustnments and apply the
nore conservative PEL.

8 hours
Hours of Exposure per Day

Adjusted PEL (Acute Hazard) = PEL ~

Equati on 3-4

40 hours

Adjsuted PEL (Cumulative Hazard) = PEL ~
Hours of Exposure per Week

Equati on 3-5

(3) Adjustnents based on other nodels. There are sev-

eral other npdels, each with its own l|limtations and advan-
t ages. Consult Reference 3-5 for a conplete discussion. Keep
in mnd that establishing |limts for wunusual workshifts is
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conplicated by many factors, including individual suscepti-
bilities, stressor biological half-lives, netabolic pathways,
and exposure schedules (e.g., recovery tinme allowances, neans
of elimnation, consistency of exposure during extended work
shift, etc.).

C. M xtures.

(1) Additive Effects. M xtures of stressors wth
ADDI TI VE effects may be conpared to a normalized OEL for the
m xture of one (1) by calculating the concentration of each
i ndi vi dual conponent of the m xture as a fraction of the OEL
for that conmponent (i.e., normalized to the CEL) and then sum
m ng these values as in Equation 3-6 bel ow

Mixture summed, normalized OEL = G + C2 +...+ G,
OEL, OEL, OEL,

Equati on 3-6

If the “m xture summed, nornmalized OEL” is greater than one
(1) the measured m xture level is considered to exceed the OEL
for the m xture.

(2) Independent effects. If the chem cal substances
in the m xture have different biological actions (i.e., inde-
pendent effects), the data nust not be conmbined into a single
exposure val ue. I nstead the concentration of each chem cal
substance nust be separately conpared to its OEL.

(3) Synergistic effects. If the chem cal substances
in the m xture have synergistic effects, interpretation of the
data should be done on a case by case basis and with great
cauti on.

6. SAMPLE COLLECTI ON AND ANALYTI CAL METHODS. Al'l industrial
hygi ene sanmpl es should be collected and anal yzed usi ng net hods
described in Reference 313, the Industrial Hygiene Sanpling
Guide for Consolidated Industrial Hygiene Laboratories (NEHC
Techni cal Manual NEHC 6290- TMB6-1, Septenber 1996).

7. M NI MUM SAMPLE VOLUME. The limt of quantitation of the
anal ytical procedure establishes the mninum required vol unme
of air for a sanple. The m ni mum sanple volume and the re-
quired sanple tinme are conputed using Equations 3-4 and 3-5:
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Andyticd Limit of Quantitati on (ng)
OEL (mg/m?®)” Desired Fraction of OEL

Minimum Sample Voume (liters) =

Equati on 3-7

Minimum Sample Volume (liters)
Sample Flowrate (liters/ minute)

Required Sample Time (minutes) =

Equati on 3-8

NOTE: Be careful when using |aboratory results that
are less than the limt of detection. This is espe-
cially inmportant when ordering an |CP (inductively
coupled plasm) scan for netals, which gives results
for a standard set of 14 netals. |[If "netal Z" was not
present in the process being sanpled, you cannot use
the “less than” result to nake ANY eval uati on of expo-
sure to "netal Z."

8. PRE- PLANNI NG. VWhen a positive determ nation is made that
there is potential for an enployee to be exposed to a chem -

cal, physical or biological agent at or above the action
| evel, sanmpling is usually conducted to determ ne the extent
of the exposure. Since many decisions will be based on the
sanpling results, it is necessary to develop a standardi zed

sanpling protocol to ensure the highest |evel of confidence in
reported exposure levels. Careful preparation is essential to
facilitate and assure the collection of valid sanples. The
foll owing checks are to be made prior to field sanpling:

a. Al'l sanpling equipnment is to be factory and/or field
calibrated 1in accordance wth manufacturer's instructions
and/ or in accordance with Chapter 8 of this manual.

b. Ensure that punps are fully charged (voltage check)
and are pre-calibrated to the proper flow rates.

c. Forms for docunenting air sanples, bulk sanples, and
heat stress surveys are provided in Appendix 3-A. The associ -
ated form definitions and explanations along wth personal
protective equipnent codes and operation codes required on
sone forns are also provided in Appendix 3-A
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d. Use the correct collection media as specified in Ref-
erence 3-13, the Industrial Hygiene Sanpling Guide for Con-
solidated Industrial Hygi ene Laboratories (NEHC Techni cal Man-
ual 6290- TMP6-1, Septenber 1996). You nmay need to consult
with the |aboratory before collecting sanples, particularly
for unusual analytes. The |aboratory may require a bulk sam
pl e or extra tubes for desorption efficiency studies.

9. SAMPLE COLLECTI ON PROCEDURES.

a. Select the enployee to be sanpled and di scuss the pur-
pose of the sanpling strategy. Advise the enployee not to re-

nove or tanmper with the sanpling equipnment. Inform the em
pl oyee when and where the equi pnent will be renpved.
b. | nstruct the enployee to notify the industrial hygien-

ist or the supervisor should the sanpling equipnment require
tenporary renoval .

C. Pl ace the sanpling equipnment on the enployee so that
it does not interfere with work performance.

d. Attach the collection device (e.g., filter cassette,
charcoal tube, etc.) to the shirt collar (i.e., within the em
pl oyee's breathing zone). The inlet orifice should generally
be in a downward vertical position to avoid contan nation.
Ensure the collection device inlet will not be covered by
| oose itens of clothing. Position the excess tubing so as not
to interfere with the work of the enpl oyee.

NOTE: For welding fune sanples, place the cassette
i nside the welder's hel net.

e. Turn on the punp and record the tine.

f. In order to determine if the desired flow rate is be-
ing maintained during sanpling, the follow ng methods should
be used:

(1) A precision rotanmeter should be plugged into the
cassette. Adjust the punp flowrate to the desired flowate
as indicated by the precision rotaneter reading.

(2) Built-in rotaneters on punps can be used for vis-

ual verification of flow rate stability during sanpling. Do
not use built-in rotameters for calibration purposes. As a
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mnimum the flow on all punps should be checked after the
first hal f-hour, hour, and every 2 hours thereafter.

(3) During punp checks, <check for filter | oading.
Particulate accunmulation on the filter may affect the flow

rate, especially on punps that are not constant flow. If this
occurs, replace the filter with a new one. Ensure that the
collection device is still assenbled properly and that the

hose has not becone pinched or detached from the cassette or
t he punp.

g. Do not |eave sanpling equipnent unattended. Moni t or
t he operation and enpl oyees throughout the workshift to ensure
that sanple integrity is maintained, and cyclical activities
and work practices are identified. Record the time course of
events, taking detail ed notes concerning airborne contam nants
and other conditions to assist in determ ning appropriate en-
gi neering controls.

h. Prepare field blank(s) during the sanple period.
Bl anks are prepared in the same manner as the actual cassettes
or tubes used for sanpling, except air is not drawn through
t hem Bl anks should also be from the same |ot nunber as the
sanpl es. Renove both the inlet and outlet plugs fromthe cas-
sette at the sanpling site and imediately replace them | f
usi ng tubes, break off both ends of the blank tube at the sam
pling site and i medi ately cap.

i. For each type of sanple collected, submt at |east one
field blank per 20 sanples for OSHA sanpling nethods. For
NI OSH sanpling methods, a mninum of 2 field blanks are re-
quired for each set of sanmples of a specific type. If a set
contains nore than 20 sanples, the nunber of field blanks re-
quired by NIOSH is 10% of the total nunmber of sanples with all
fractions rounded up. NIl OSH states than in no case are nore
than 10 field blanks required regardl ess of the nunber of sam
ples in the set.

j- Before renmoving the punp at the end of the sanple pe-
riod, check the flowrate to ensure that the rotameter ball is
still at the calibrated mark. Record the punp or precision

rotanmeter reading.

k. Turn off the punmp and record the ending tine.
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l. Rermove the collection device fromthe punp. Cap tubes
and i npi ngers. For cassettes, insert cassette plugs and sea
with shrink bands.

m Prepare the sanples for subnm ssion to the analytical
| aboratory.

n. Punps shoul d be post-calibrated after each day of sam
pling (before charging). Record the post-calibration results.

0. Activities are encouraged to develop provisions for
seal ing sanpling nedia to prevent tanmpering and for using sam
ple logs and chain of custody forns where such docunentation
IS appropriate.

10. SAMPLI NG PUVP CALI BRATI ON.

a. If the initial (pre-) and final (post-) calibration
flow rate differential is within 5% a volunme cal cul ated using
the lower flow rate should be reported to the |aboratory. | f

the difference between the pre- and post-calibration flow
rates is not within 5% the punp may not be functioning prop-
erly. Check the battery first. If the problemis still not
corrected, have the punp repaired.

NOTE: If the punp flow rate differential is greater
than 5% the sanple results may still be used for ex-
posure eval uations. The total coefficient of varia-

tion (CNT), or overall precision (Sr+), of a sanpling
and anal ytical method incorporates a 5% punp error.
Depending on the CVy or St of the nethod, sanpling
conducted with a punp error greater than 5% may still
be usable by factoring in an additional error in the
CVt or St provided. However, the CVy or S;r should be
within the required accuracy of * 25% at the exposure
[imt criterion, with a confidence |evel of 95%

Exanpl e: You are sanpling for dichlorodifluoronethane
by NI OSH nmet hod 1018. Your punp differential (i.e.

pre and post calibration) is 7% This is greater than
the recommended 5% You check the nethod, and find
the overall precision (S1), which in the past was re-
ferred to as the total coefficient of variation (CVq),
to be 0.063. Conmbined with an estimte of bias (B)
for the nmethod, the accuracy of the nethod is calcu-
ated to be approximately += 12.3% (NIOSH lists the ac-
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curacy as 12.8% from the concentration range studied).
Your increase of 2% punp error can be included in an
adjusted S+ by calculating the cunulative error as
shown bel ow:

Adjusted S, = +/E,% + E,’

adl - 56°

Adjusted S,; =./(0.063)° + :
100 &

Adjusted S, = /(0.069)° +(0.02)°
Adjusted S,; = 0.066
Wher e: E; =overdl method precison (Sr)

£ = (Actual pump error in %)- (Method's pump differenti al in %)
L=
100

The adjusted St of 0.066 equates to about + 13% over-
all accuracy for the sanpling and analytical nethod.

An expl anation of how S+t is used along with the method
bias (B) to calculate the nethod accuracy is avail able
on pages 39-43 of Reference 3-9. Since this is within
the allowable = 25% the sanple can be wused to
"screen" the sanpled operation exposure to determ ne
if further sanpling is needed. Renmenber that overall

precision is based on concentrations at 0.1 to 2 tines
the exposure limt (for NOSH 1018, 495 to 9,900
mg/ m?) and the St; listed in the nethod may not be ap-
plicable at | ower concentrations.

b. Cali bration should be conducted at the sane tenpera-
ture and pressure as sanpling.

11. SAMPLI NG METHODS FOR RESPI RABLE, THORACI C, AND | NHALABLE,
OR “TOTAL” AERGCSOLS. Aerosol sanples may represent the res-
pirable, thoracic, or inhalable fractions of the aerosol or
the nomnal “total” aerosol. Each aerosol fraction requires a
different sanpling device. Care should be taken to determ ne
whi ch aerosol fraction an OCEL refers to and to ensure that the
correct sanpling device is used.

a. Respi rabl e Aerosol Sanpling. Respirable dust is col-
| ected using a clean cyclone at a flow rate recommended by the
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cycl one manufacturer to achieve the collection efficiencies
cited below. The respirable fraction of an aerosol is defined
as the fraction of particles collected according to a table of
coll ection efficiencies agreed upon by the International Q-
gani zation for Standardization (1SO, the European Standardi-
zation Commttee (CEN), and the Anmerican Conference of Govern-
mental Industrial Hygienists (ACGH). The table of collection
efficiencies is published in Reference 36. The nost often
cited characteristic is the median (i.e., 50% collection ef-
ficiency which is for particles with an aerodynam c di aneter
of 4 mm Sanpling is usually done with a cyclone upstream of
the filter to preselect the fraction of particles of each size
that pass through (i.e., penetrate) the cyclone and are col-
lected on the filter. Several types of cyclones are avail able
commercially the nost comon being the 10 mm nylon (i.e.,
Dorr-Aiver) cyclone and the Higgins and Dewell cyclone which
evolved into the SIMPEDS cycl one. The flow rate through the
cyclone is critical to obtaining the correct aerosol distribu-
tion. At present a flowate of 1.7 L/mn is used with the 10
mm nyl on cyclone and a flowate of 2.5 L/min is used with the
SKC cycl one. As nore cyclone performance test data becones
avai lable flowate recommendations change; therefore, the
manuf act urer should be consulted for the currently recomended
flowate to conform to the |1SO CENNACG H respirable aeroso

Size distribution.

NOTE: When sanpling for respirable dust for conpari-
son to the ACGIH TLVs® per the International Standards
Or gani zati on/ Eur opean St andar di zat i on Committee
(I SO CEN) protocol, no change is recomended for the
measurenment of respirable particulates using a 10 mm
nylon cyclone at a flow rate of 1.7 L/mn (Reference
3-1).

b. Thoraci ¢ aerosol sanpling. Currently, there are no
Navy COELs that require thoracic aerosol sanpling nor are there
standards or guidelines by other organizations. However, wth
i nternational agreement on what this fraction is with respect
to the size distribution (Reference 36), such OELs nmy soon
foll ow. NAVENVI RHLTHCEN is aware of only one personal sanpler
of this type which is the GK2.69 offered by BG I ncorporated.
At present, the manufacturer’s recomended flowate for this
cyclone is 1.6 L/mn to collect a throacic aerosol size dis-
tribution. VWhen such devices are used, the manufacturer
shoul d be consulted to determne the correct flowate to col-
| ect a throacic aerosol size distribution.
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C. | nhal abl e aerosol sanpling. There are some TLVs which
are set for inhal able aerosols. Two i nhal able sanplers are
wi dely available in the US. (i.e., the Institute of Occupa-
tional Medicine [IOM sanpler distributed by SKC, Inc. and the
Coni cal Inhalable Sampler [CIS] distributed by BG, Incorpo-
rated). The |1 OM sanpler operates at 2 L/mn and the CIS sam

pl er operates at 3.5 L/ mn. Ot her sanplers are known to ex-
i st. As nmore OELs are set for ihalable aerosols, other sam
plers will probably be introduced. When such devices are

used, the manufacturer should be consulted to determ ne the
correct flowate to collect an inhal able aerosol size distri-
buti on.

d. “Total” aerosol sanpling. Al'l OSHA PELs for “total”
aerosols are sanpled with a closed face 37 nmfilter cassette.
Studi es have shown that this sanpling nethod collects |ess
aerosol than an inhal abl e sanpl er.

12. GRAVI METRI C ANALYSI S. Particul at es/ aerosols can be col -
| ected on polyvinyl chloride (PVC) filters or matched weight
m xed cellul ose ester filters (MCEF) using a flow rate gener-
ally in the ranger between 1.5 and 2.5 liters per mnute
(L/mn). Preparation and gravinmetric analysis of filter sam
ples is performed as foll ows:

a. Filter properties and preparation.

(1) PVC filters. Desiccate all PVC filters for at
| east 24 hours before pre-sanple and post-sanple weighing. Be
sure to renove the plugs from the cassette while filters are
bei ng desiccat ed. PVC filters should be weighed prior to
(tare weight), and after collecting the sanple to arrive at
t he sanpl e wei ght.

(2) Matched weight filters. Mat ched weight filters
are pairs of MCEFs with weights which are matched within 100
m cr ogr ans. They are nounted one on top of the other in the
sanme cassette. The top filter is used to collect the sanple
while the bottom filter acts as a reference filter which was
exposed to the sanme environnmental conditions (e.g., humdity)

but has no weight gain due to capture of particul ates. The
difference in their weights after sanpling is the sanple
wei ght . However, if the weight difference is less than 100

mrcrogranms, it cannot be assumed to be due to the sanpling.

3-18



b. Wi ghi ng procedure. The step-by-step procedure for
wei ghi ng depends on the make and nodel of the bal ance. Read
t he manufacturer's instruction manual for specific directions.

(1) The bal ance should be in a vibration-free room

(2) Calibrate and zero the balance prior to use, after
every 10 sanples, and after any period it is left unattended.

(3) Using blunt-tipped forceps (i.e., do not use your
fingers) renove the filter fromthe cassette.

(4) Irmrediately prior to placenent on the bal ance,
pass filter over or through an ionization unit to renove
static charges. (Be sure that these ionization units are reg-
istered and handled in accordance with any radiol ogical con-
trol programthat may be applicable.)

(5) Weigh all filters at |east tw ce.

(a) If there is nore than 0.005 mlligram differ-
ence in the two weighings, re-zero and recalibrate the bal-
ance.

(b) If there is less than 0.005 mlligranms differ-
ence between the two weighings, average the weights for the
final weight.

(6) Record and mmintain all the weighing information
inafilter weighing | og.

(7) Include all |oose material from an overl oaded fil -
ter and cassette in the weighing of the filter.

NOTE: Do NOT exert downward pressure on the weighing
pans. Such action can break the stirrup or damage the
wei ghi ng mechani sm

13. SAMPLI NG METHOD USI NG SORBENT TUBES.

a. Organic vapors and gases are collected on activated
charcoal, silica gel, or other adsorption tubes. | medi ately
before sanpling, break off the ends of the adsorption tube to
provi de an opening approximtely one-half the internal diame-
ter of the tube. Do not use the charging inlet or the exhaust
outl et of the punp to break the ends off the sorbent tubes.
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b. Position the adsorption tube with the arrow in the di-
rection of air flow, i.e., toward the sanpling punp. To pre-
vent injury to the worker, tubes should be placed in tube
hol ders.

NOTE: If there is no arrow on the adsorption tube
insert the tube so the backup (smaller of two segnents
in tube) portion is closest to the punp.

C. The air to be sanpled should be drawn directly into
the inlet of the adsorption tube and not be passed through any
hose or tubing before entering the tube. When air sanpling

nmet hods require tubes in a series, as in ethylene oxide air
sanpling, they can be joined via the shortest practicable
pi ece of tubing.

d. \When sanpling with tubes connected in a series, |abe
each tube and any pre-filter(s) wth a single sanple nunber
(i.e., your field sanple nunber), followed by successive |et-
ters (A, B, C etc.). For exanple, three tubes in series on
field sanple nunber 96-578 will be subnmtted to the | aboratory
as sanples 96-578A, 96-578B and 96-578C. Since all of these
tubes represent a SINGLE sanple, they should be entered on a
SINGLE colum on the air sanmple form (NEHC 5100/13). Further,
each tube's position in the sanpling train should be noted on
the sanple sheet (i.e., primary (farthest from the punp) or
secondary (closest to the punp).

e. Cap tubes with the supplied plastic caps immediately
after sanpling.

14. SAMPLI NG METHOD USI NG M DGET | MPI NGERS/ BUBBLERS

a. Add the specified anount of the appropriate reagent to
the inpinger flask either in the office or at the sanpling | o-
cati on. If flasks containing the reagent are transported ei-
ther to or fromthe sanpling site, both the inpinger stem and
side arm should be sealed with caps or parafilm

b. Col | ect inpinger sanples using a maxinum flow rate of
1.0 L/mn.

C. The inpinger should be attached to the enployee's
clothing using an inmpinger holster. It is very inportant that
t he inpinger does not tilt, causing the reagent to flow down
the side armto the hose and into the punp or to spill onto
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the worker's skin and cl ot hing. Place a trap in line after
the inmpinger to protect the punp fromthe absorbing sol ution.

d. In sonme instances, it will be necessary to add reagent
during the sampling period to prevent the amount of reagent
from droppi ng below one half of the original anount. Al ways

renove the inpinger fromthe enpl oyee before addi ng reagent.

e. After sanpling, renove the glass stopper and stem from
t he inmpinger flask.

f. Ri nse the absorbing solution adhering to the outside
and inside of the stemdirectly into the inmpinger flask with a
small amount (1 or 2 mlliliters) of the sanpling reagent.

Stopper the flask tightly with the plastic cap provided or
pour the contents of the flask into a 20 m glass bottle.
Rinse the flask with a small anmount (1 or 2 nl) of the reagent
and pour the rinse solution into the bottle. Use a Tefl on®
liner in the cap of the glass bottle. The cap should be taped
securely in the sane direction as the cap cl oses.

15. SAMPLI NG METHODS USI NG DI RECT READI NG | NSTRUMENTS.

a. Det ect or tube. Det ect or tubes should be used primar-
ily as a screening tool. Sanples are to be taken in the
breat hi ng zone of the enployee.

(1) Detector tubes nay be used to determ ne what areas
shoul d receive full shift sanples. They may al so be used con-
currently with full shift sanples to trace sources of exposure
and track variations in exposure |evels throughout the work
shift.

(2) Detector tubes can be used only with the punp sup-
plied by the manufacturer, as there may be differences in flow
rate between different manufacturer's punps. Flow rate deter-
m nes the adsorption rate for the chem cal reactions which
produce the col or change or |length of stain. Cal i brate punps
using the nethod described in Chapter 8.

(3) Consult the manufacturer's instructions for infor-
mation on interferences and relative standard deviations for
the specific tube, as well as the nunber of strokes, tine be-
tween strokes, time for allowing color devel opnment, and tem
perature, hum dity and atnospheric pressure effects. Reliable
readi ngs may not be possible when interferences are present.

3-21



(a) Where there is a gradation of color change,
the end point should be taken as that point where the color
change can first be detected.

(b) If the indication occurs at an angle, take the
reading of the | ongest and shortest discoloration and use the
average as the end point.

(4) When interpreting the results of detector tube
sanpling, the largest relative standard deviation reported by
t he manufacturer (for the exposure range) should be applied.
Where screening results may exceed the action level (after the
standard deviation has been applied) then full shift sanpling
shoul d be acconpli shed.

(5) Useful life can be adversely affected by inproper
care. Avoi d exposing tubes to prolonged high tenperatures
(e.g., automobile trunks in the sumrertine). Refri gerated
storage is recomended. Detector tubes that have exceeded

their expiration date shall not be used.

(6) Consider the effects of tenperature on chem cal
reaction speed. Tubes can be warnmed in the wi nter by placing
| oose tubes in an inside pocket for approximtely 15 m nutes
bef ore use.

b. Direct reading gas nmonitors. Direct reading gas noni-
tors, including nonitors for carbon nonoxide, hydrogen sul-
fide, conbustible gases, organic vapors, and oxygen should be
operated in accordance with the manufacturer's instructions.
Readi ngs should be taken as frequently as necessary to ade-
gquately characterize the exposure.

(1) Conbustible gas neter.

(a) When neasuring explosive levels in atnospheres
where the identity of the explosive contam nant is known, use
t he manufacturer's response curve for that contan nant.

(b) This neter is not used to deterni ne personal
exposures to organi c vapors.

(c) Each instrunment approved for potentially ex-
pl osi ve atmospheres will be | abeled with the approved cl asses,
groups and approving organization. Do not use an instrunment
wi t hout an approval | abel.
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(d) Instruments are not allowed in |ocations where
fire or explosion hazards may exist unless the instrument is
certified intrinsically safe for the type (G oup) of atnos-
phere present. When replacing batteries, wuse only those
specified on the safety approval | abel.

(e) Conbustible gas nmeters will not give reliable
results in oxygen-deficient atnospheres. For this reason and
ot her obvi ous safety consi derations, always neasure the oxygen
content of the location first.

(2) Oxygen neter. Fol l owi ng manufacturer's guide-
lines, calibrate the oxygen neter in air known to contain
20. 9% oxygen and outside of the space to be tested.

c. Direct reading dust nonitor.

(1) Follow the manufacturer's instructions for use and
cal i brati on.

(2) Use as a screening device to estimate total or
respirabl e dust |evels.

(3) The instrunent is non-specific; it nmeasures the
ai rborne mass concentration of dust and not specific toxic
subst ances. Some instrunents are calibrated to a specific

type of dust (e.g., Arizona road dust) and may not give accu-
rate results for dusts with different size distributions.

(4) It may give erroneous readings due to differences
in collection efficiency for large particle sizes when neasur-
ing total dust.

d. Ot hers. Ot her technical equipnment may be used for
field evaluation, such as toxic gas nonitors, photoionization
detectors, infrared analyzers, radiation nonitors/neters, etc.
Al'l should be calibrated, maintained and operated according to
t he manufacturer's instructions.

16. SAMPLI NG METHODS USI NG PASSI VE MONI TORS.
a. Instructions and limtations of the nmonitors are de-
fined in the manufacturer's user’s manual and should be care-

fully foll owed.

b. As with any sanpling nmethod, an accuracy of = 25% at
the 95% confidence level within 0.5 to 2 tines the PEL should
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be denonstrated. |If this information is not avail abl e through
t he manufacturer, duplicate sanpling can be useful in support-
ing the accuracy of the sanpling nethod.

c. In high humdity environments some organi c vapor noni-
tors may experience problens due to conpetition of water vapor
for adsorption sites on the charcoal |eading to underestim-
tion of actual concentrations.

d. Most nonitors require a mninmum air flowate over the
diffusion nenbrane to prevent creating an artificially | ow
stressor concentration at the menbrane. Therefore, many noni -
tors may not be suitable for area sanpling. Consult the nmanu-
facturer for mninmum required air flowates and suitability
for use as an area nonitor.

e. Care should be taken to ensure that the diffusion nmem
branes are not torn during sanpling which invalidates the sam
ple. Since nonitors are small and |ight-weight, they are eas-
ily turned over so that the sanpling face is not exposed or
may be covered by | oose clothing. The industrial hygienist or
technician should ensure that neither of these events occurs,
ot herwi se the sanple will be invalid.

NOTE: Passive nonitors are usually designed for full-
shift sanmpling of gases and vapors. Parti cul at es,
such as paint mst, may coat the nonitor’s diffusion
menbrane and invalidate the results.

17. SAMPLI NG FOR SURFACE CONTAM NATI ON.

a. General information.

(1) The terms "w pe sanpling,” "sw pe sanpling"” and
"snmear sanpling” are used synonynmously to describe the tech-
ni ques used for assessing surface contam nation. The term
"W pe sanpling” will be used in this chapter.

(2) There are a variety of reasons why surface con-
tam nation, and especially renmovable surface contam nation,
may need to be assessed. Several reasons are |isted bel ow

(a) Many toxic materials my gain entry into the

body via ingestion and, in some instances, via penetration
(absorption) through intact skin.

3-24



(b) Surfaces which nmay contact food or other mate-
rials which are ingested or placed in the mouth (e.g., chew ng
t obacco, gum cigarettes) may be w pe sanpled (including hands
and fingers) to show contam nati on.

(c) Skin irritants nmay be evaluated for potenti al
contact by w ping surfaces, including exposed skin (e.g., fin-
gers, hands).

(d) Effectiveness of decontam nation of surfaces
and protective gear (e.g., respirators) may sonetinmes be
eval uated by w pe sanpli ng.

(3) There is a very strong possibility that w pe sam
ples will give a false negative; that is, that sonme or all of
the existing surface contam nation will not be renoved by a
wi pe sanpl e.

(4) Available toxicological information concerning
chronic skin absorption, dermatitis, etc. should be used to
determne if the resulting exposure presents a potential em
pl oyee hazard.

b. General technique for w pe sanpling.

(1) Cenerally, there are two types of filters recom
mended for taking w pe sanples:

(a) dass fiber filters (37 mm are usually used
for materials which are analyzed by high pressure liquid chro-
mat ogr aphy (HPLC), and often for substances analyzed by @s
chr omat ogr aphy.

(b) Paper filters are generally used for netals,
and may be used for anything not analyzed by HPLC. For con-
veni ent usage, the Whatman snmear tab or its equivalent is rec-
ommended.

(2) Pre-loading a group of vials with appropriate fil-
ters is a convenient nethod. The Whatman smear tabs should be
inserted with the tab end out. Al ways wear clean disposable
pl astic gloves when handling filters. Di scard gl oves after
each sanple and don a new pair of disposable gloves for the
next sanple.

(3) The follow ng procedures apply to the collection
of w pe sanpl es:
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(a) At the worksite, prepare a rough sketch of the
area(s) or room(s) and identify surfaces to be w pe sanpl ed.

(b) If sanpling an enployee's skin or personal
protective equi pnment, prepare/position the enployee or equip-
ment so that further contact is not needed prior to w ping.
Skin wi pes should not be done for materials with high skin ab-
sor ption. Lhder no conditions should any solvent other than
distilled water be used on skin or personal protective gear
whi ch directly contacts the skin.

(c) Put on a pair of clean inpervious disposable
gloves. A clean set of gloves should be used with each indi-
vi dual sanpl e. This avoids contam nation of the filter and
the hand and the subsequent possibility of false positives.

(d) Wthdraw the filter from the vial. If a danp
w pe sanple is desired, noisten the filter with the appropri-
ate sol ution.

(e) Wpe approximately 100 square centineters
(cn?) of the surface to be sanpl ed.

NOTE: If a tenplate is used to outline a 100 cné
area, a new tenplate should be used for each |oca-
tion where a sanple is taken. This prevents con-
tam nation of other sanple sites. Oten a heavy
pi ece of paper will suffice as a tenpl ate.

(f) Wthout allowing the filter to contact any
ot her surface, fold the filter with the exposed side in, then

fold it over again. Place the filter in a sanmple vial, cap
the vial, number it, and place a correspondi ng number at the
sanple location on the sketch. I ncl ude notes with the sketch

giving any further description of the sanple.

(g) At least one blank filter treated in the sane
fashion but w thout w ping, should be placed in a separate
vial and submtted for each sanpl ed area.

c. Special techniques for w pe sanpling.

(1) Acids and bases. When exam ning surfaces for con-
tam nation with strong acids or bases, use pH (litrmus) paper
noi stened with neutral distilled water (i.e., pH 7.0).

(2) Asbestos. VWhen exam ning surfaces for asbestos
contam nation, a technique called m cro-vacuum ng nmay be used.
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M cro-vacuunm ng only identifies presence of fibers and quanti -
fies levels of contamnation in ternms of nunmber or mass con-
centration. The m crovacuum nmet hod has been standardi zed in
ASTM D5755-95 and ASTM D5756-95 (References 3-10 and 3-11)
whi ch shoul d be foll owed when conducting such testing. There
are no regulatory standards for interpretation of m crovacuum
results.

(3) Lead. W pe sanpling for |[|ead-contam nated dust
shoul d be conducted per Appendi x 3-B.

(4) Polychl orinated biphenyls (PCB). PCB wi pe sanpl es
should be collected following the guidance in references 3-14
and 3-15. Speci al preparation is required for the collection
medi a. Contact the |aboratory where the sanple will be ana-
|l yzed for specific requirenents.
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Appendi x 3-A

| NDUSTRI AL HYA ENE Al R SAVPLE, BULK SAMPLE AND
HEAT STRESS SURVEY FORMS, DEFI NI TI ONS, EXPLANATI ONS, AND
CODES

1. FORMS. The standard forns to be used when collecting air,
w pe, or bul k sanples or when conducting a heat stress survey
are listed below. These forns are in Adobe Acrobat Reader PDF
format and require Adobe Acrobat Reader to be installed on
your conputer in order to open them To open each form click
on the blue hyperlink.

a. I ndustrial Hygiene Air Sanple Survey Form (One WbrKker,
Many Stressors) - NEHC Form 5100/13

b. Industrial Hygiene Single Stressor Air Sanple Survey
Form (Many Workers, One Stressor) - NEHC Form 5100/ 14

c. Industrial Hygi ene Direct Reading Sanple Survey Form -
NEHC Form 5100/ 15

d. Industrial Hygi ene Bul k/ Wpe Sanpling Form - NEHC Form
5100/ 16

e. Industrial Hygi ene Heat Stress Survey Form - NEHC Form
5100/19 is to be used for Heat Stress Surveys Ashore.

f. Indusrial Hygi ene Heat Stress Afl oat Survey Form - NEHC
For m5100/20

2. ASSOCI ATED FORMS DEFI NI TI ONS AND EXPLANATI ONS. Defini -
tions and expl anati ons about proper use are provided for the
follow ng forns:

a. Definitions and Expl anation for NEHC Form 5100/ 13

b. Definitions and Expl anation for NEHC Form 5100/ 14

3. PERSONAL PROTECTI VE EQUI PMENT CODES. Codes for the dif-
ferent types of PPE that are docunented on sanpling fornms are
provided in the |inked PPECODESTfI |l e.
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4. OPERATI ON CODES. Codes for work operations that may re-
sult in occupational exposures and that are docunented on sam
pling forms are provided in tabular format in the follow ng
Operation Codes Dictionary. New OPCODES are identified by a

vertical line in the margin.
OPCODE OPERATI ON DESCRI PTI ON
CLE- 000- 00 CLERI CAL
CLE- 001- 00 CLERI CAL, COVPUTER USE, MJLTI PLE OPERATI ONS
CLE- 001- 01 CLERI CAL, COMPUTER USE, KEYBOARD AND VDT
CLE- 001- 99 CLERI CAL, COMPUTER USE, NEC
CON- 000- 00 CONSTRUCTI ON
CON- 001- 00 STRUCTURE FABRI CATI ON/ REPAI R, MULTI PLE OPERATI ONS
CON- 001- 01 STRUCTURE FABRI CATI ON, WHARF BUI LDI NG
CON- 001- 02 STRUCTURE FABRI CATI ON, CEI LI NG | NSTALLATI ON/ REPAI
CON- 001- 03 STRUCTURE FABRI CATI ON, ROOFI NG | NSTALLATI ON/ REPAI
CON- 001- 04 STRUCTURE REPAI R, PAI NT REMOVAL, SCRAPI NG
CON- 001- 05 STRUCTURE REPAI R, PAI NT REMOVAL, SANDI NG
CON- 001- 06 STRUCTURE REPAI R, PAI NT REMOVAL, CHEM CAL
CON- 001- 07 STRUCTURE REPAI R, PAI NT REMOVAL, THERMAL
CON- 001- 08 STRUCTURE, LOCK/ DOOR, REPAI R/ | NSTALL/ MAI NTAI N
CON- 001- 09 STRUCTURE FABRI CATI ON, FLOOR | NSTALLATI ON REPAI R
CON- 001- 10 STRUCTURE FABRI CATI ON REPAI R, POADER ACCUATED TOOL
CON- 001- 99 STRUCTURE FABRI CATI ON/ REPAI R, NEC
CON- 002- 00 ELECTRI CAL | NSTALLATI ON REPAI R, MULTI PLE OPS
CON- 002- 99 ELECTRI CAL | NSTALLATI ON REPAI R, NEC
CON- 003- 00 PLASTERI NG AND RELATED TASKS, MULTI PLE OPERATI ONS
CON- 003- 01 DRYWALL | NSTALLATI ON
CON- 003- 02 PLASTERI NG AND RELATED TASKS, M X AND APPLY
CON- 003- 99 PLASTERI NG AND RELATED TASKS, NEC
CON- 004- 00 PLUMBI NG | NSTALLATI ON/ REPAI R
CON- 004- 01 PLUMBI NG | NSTALLATI ON/ REPAI R, TRANSI TE WATER PI PE
CON- 004- 99 PLUVBI NG | NSTALLATI ON/ REPAI R, NEC
CON- 005- 00 STRUCTURE DEMOLI TI ON, MULTI PLE OPERATI ONS
CON- 005- 01 STRUCTURE DEMOLI TI ON, ROOF REMOVAL
CON- 005- 02 STRUCTURE DEMOLI TI ON, FLOOR Tl LE REMOVAL
CON- 005- 03 STRUCTURE DEMOLI TI ON, SI DI NG REMOVAL
CON- 005- 04 STRUCTURE DEMOLI TI ON, CEILING TI LE REMOVAL
CON- 005- 05 STRUCTURE DEMOLI TI ON, TRANSI TE PANEL REMOVAL
CON- 005- 06 STRUCTURE DEMOLI TI ON, MASTI C REMOVAL
CON- 005- 99 STRUCTURE DEMOLI TI ON, NEC
CON- 006- 00 CEMENTI NG AND RELATED TASKS, MULTI PLE OPERATI ONS
CON- 006- 01 CEMENTI NG AND RELATED TASKS, BRI CK CUTTI NG
CON- 006- 02 CEMENTI NG AND RELATED TASKS, JACK HAMVERI NG
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OPCODE OPERATI ON DESCRI PTI ON
CON- 006- 03 CEMENTI NG AND RELATED TASKS, CEMENT/ MORTAR M XI NG
CON- 006- 99 CEMENTI NG AND RELATED TASKS, NEC
CON- 007-00 EXCAVATI NG GRADI NG, MULTI PLE OPERATI ONS
CON- 007-99 EXCAVATI NG/ GRADI NG, NEC
CON- 008- 00 PAVI NG, MULTI PLE OPERATI ONS
CON- 008-99 PAVI NG, NEC
CON-999- 99 CONSTRUCTI ON, NEC
I ND- 000- 00 | NDUSTRI AL
I ND- 001- 00 METAL CLEANI NG MECHANI CAL, MULTI PLE OPERATI ONS
I ND-001-01 ABRAS| VE BLAST, HYDRO
I ND- 001- 02 ABRASI VE BLAST, GLASS BEAD
| ND- 001- 03 ABRASI VE BLAST, M NERAL GRIT
| ND- 001- 04 ABRASI VE BLAST, SAND
I ND- 001- 05 ABRASI VE BLAST, SHOT
I ND- 001- 06 ABRASI VE BLAST, ORGANI CS
I ND- 001- 07 BARREL FI NI SHI NG
I ND- 001- 08 METAL CLEANI NG MECHANI CAL, GRI NDI NG
I ND- 001- 09 METAL CLEANI NG MECHANI CAL, POCLI SHI NG AND BUFFI NG
I ND-001- 10 METAL CLEANI NG MECHANI CAL, W REBRUSHI NG
I ND-001-11 METAL CLEANI NG MECHANI CAL, SANDI NG
| ND-001-12 METAL CLEANI NG MECHANI CAL, NEEDLEGUNNI NG
I ND- 001- 13 ABRAS| VE BLAST, CLEANUP
I ND- 001- 14 ABRASI VE BLAST, GLOVE BOX
I ND- 001- 15 ABRASI VE BLAST, HOPPER TENDI NG HELPER
I ND- 001- 16 ABRASI VE BLAST, ALUM NUM OXI DE
I ND-001-17 METAL CLEANI NG MECHANI CAL, CHI PPI NG
I ND- 001- 99 METAL CLEANI NG MECHANI CAL, NEC
I ND- 002- 00 CLEANI NG, CHEM CAL, MULTI PLE OPERATI ONS
| ND- 002- 01 ACI D CLEANI NG, BRI GHT DI P
I ND- 002- 02 ACI D CLEANI NG, PI CKLI NG
I ND- 002- 03 ACI D CLEANI NG, DESCALI NG
I ND- 002- 04 ALKALI CLEANI NG, DESCALI NG
I ND- 002- 05 ALKALI CLEANI NG, ETCHI NG
I ND- 002- 06 DEGREASI NG, W PE CLEANI NG
I ND- 002- 07 DEGREASI NG, DI PPI NG
| ND- 002- 08 DEGREASI NG, SPRAY
| ND- 002- 09 DEGREASI NG, VAPCOR
I ND- 002- 10 DEGREASI NG, EMULSI ON
I ND- 002- 11 ACI D CLEANI NG, W PE
I ND- 002- 12 ACI D CLEANI NG, SPRAY
I ND- 002- 13 STEAM CLEANI NG
I ND- 002- 14 CHEM CAL PAI NT STRI PPl NG
I ND- 002- 15 GAUGE CLEANI NG FLUSHI NG
I ND- 002- 16 DETERGENT CLEANI NG, WASHI NG
| ND- 002- 17 ACI D CLEANI NG, ETCHI NG
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OPCODE OPERATI ON DESCRI PTI ON
I ND- 002- 99 CLEANI NG, CHEM CAL, NEC
| ND- 003- 00 METAL CLEANI NG, OTHER
I ND- 003- 01 METAL CLEANI NG, OTHER, ULTRASONI C CLEANI NG
| ND- 003- 02 METAL CLEANI NG, OTHER, HAND SANDI NG
| ND- 003- 04 METAL CLEANI NG, OTHER, SCRAPI NG
| ND- 003- 99 METAL CLEANI NG, OTHER, NEC
| ND- 004- 00 ELECTROPLATI NG, MJULTI PLE OPERATI ONS
I ND- 004- 01 ELECTROPLATI NG, SELECTI VE PLATI NG
I ND- 004- 02 ELECTROPLATI NG, OPEN TANK
I ND- 004- 03 ELECTROPLATI NG, VAPORI ZATI ON
| ND- 004- 99 ELECTROPLATI NG, NEC
I ND- 005- 00 PAI' NTI NG, MULTI PLE OPERATI ONS
| ND- 005- 01 SPRAY PAI NTI NG, COVPRESSED Al R
| ND- 005- 02 SPRAY PAI NTI NG, Al RLESS
| ND- 005- 03 SPRAY PAI NTI NG, ELECTROSTATI C
I ND- 005- 04 COATI NG, PONDER
I ND- 005- 05 PAI NTI NG, BRUSH ROLLER
| ND- 005- 06 PAI NTI NG, DI P
I ND- 005- 07 SPRAY PAI NTI NG, AEROSOL CAN
| ND- 005- 08 PAI NT M XI NG POURI NG
| ND- 005- 09 SPRAY PAI NTI NG, H GH VOLUME LOW PRESSURE
| ND- 005- 10 SPRAY PAI NTI NG, Al R BRUSH
I ND- 005- 99 PAI NTI NG, NEC
I ND- 006- 00 COATI NG OPERATI ONS, MULTI PLE OPERATI ONS
I ND- 006- 01 COATI NG OPERATI ONS, DI P
| ND- 006- 02 COATI NG OPERATI ONS, W PE
| ND- 006- 03 COATI NG OPERATI ONS, BRUSH/ ROLLER
| ND- 006- 04 COATI NG OPERATI ONS, SPRAY
| ND- 006- 05 COATI NG OPERATI ONS, TI NNI NG
| ND- 006- 99 COATI NG OPERATI ONS, NEC
I ND- 007- 00 METAL FORM NG, MULTI PLE OPERATI ONS
I ND- 007-01 METAL FORM NG, FORG NG
I ND- 007-02 METAL FORM NG, EXTRUSI ON
I ND- 007-03 METAL FORM NG, BENDI NG FORM NG
I ND- 007- 04 METAL FORM NG, SQUEEZI NG
I ND- 007- 05 METAL FORM NG, DRAW NG
I ND- 007- 99 METAL FORM NG, NEC
| ND- 008- 00 HEAT TREATI NG HARDENI NG, MULTI PLE OPERATI ONS
I ND- 008- 01 HEAT TREATI NG HARDENI NG, CARBURI ZI NG
I ND- 008- 02 HEAT TREATI NG HARDENI NG, CYANI DI NG
I ND- 008- 03 HEAT TREATI NG HARDENI NG, GAS NI TRI DI NG
| ND- 008- 04 HEAT TREATI NG HARDENI NG, ANNEALI NG
| ND- 008- 05 HEAT TREATI NG HARDENI NG, QUENCHI NG
| ND- 008- 99 HEAT TREATI NG HARDENI NG, NEC
| ND- 009- 00 FOUNDRY OPERATI ONS, MJLTI PLE OPERATI ONS
| ND- 009- 01 MOLDI NG, GREEN SAND
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OPCODE OPERATI ON DESCRI PTI ON
I ND- 009- 02 MOLDI NG, SHELL
I ND- 009- 03 MOLDI NG, | NVESTMENT CASTI NG
| ND- 009- 04 MOLDI NG, FULL MOLD
I ND- 009- 05 COREMAKI NG, SODI UM SI LI CATE
| ND- 009- 06 COREMAKI NG, HOT BOX SYSTEM
| ND- 009- 07 COREMAKI NG, NO BAKE
| ND- 009- 08 COREMAKI NG, SHELL
I ND- 009- 09 CASTI NG, FURNACE MELTI NG
I ND- 009- 10 CASTI NG, OPEN HEARTH
I ND- 009- 11 CASTI NG, ARC FURNACE
I ND- 009- 12 CASTI NG, | NDUCTI ON FURNACE
| ND- 009- 13 CASTI NG, CRUCI BLE FURNACE
| ND- 009- 14 CASTI NG, CUPOLA
| ND- 009- 15 TRANSFER, POURI NG, COCLI NG
I ND- 009- 16 SHAKEQUT
I ND- 009- 17 CLEANI NG AND FI NI SHI NG
I ND- 009- 18 BABBI TTI NG
I ND- 009- 19 SMALL MELT/ POUR OPERATI ONS
I ND- 009- 99 FOUNDRY OPERATI ONS, NEC
I ND- 010- 00 METAL MACHI NI NG, MULTI PLE OPERATI ONS
I ND- 010- 01 METAL MACHI NI NG, CUTTI NG
| ND- 010- 02 METAL MACHI NI NG, PI ERCI NG OR PUNCHI NG
I ND- 010- 03 METAL MACHI NI NG SAW NG
I ND- 010- 04 METAL MACHI NI NG, ABRASI VE GRI NDI NG
I ND- 010- 05 METAL MACHI NI NG, DRI LLI NG AND BORI NG
I ND- 010- 06 METAL MACHI NI NG, M LLI NG
I ND- 010- 07 METAL MACHI NI NG, TURNI NG
I ND- 010- 08 METAL MACHI NI NG, SHAPI NG AND SLOTTI NG
I ND- 010- 09 METAL RI VETI NG
| ND- 010- 99 METAL MACHI NI NG, NEC
I ND-011- 00 VELDI NG, MULTI PLE OPERATI ONS
I ND-011-01 VELDI NG, RESI STANCE
I ND-011-03 VELDI NG, OXYFUEL
I ND-011-04 VEELDI NG, SOLI D STATE
I ND-011- 05 VEELDI NG, BRAZI NG
I ND-011- 06 VELDI NG, LASER
I ND-011- 07 VELDI NG, ELECTRON BEAM
I ND-011- 08 VELDI NG, SHI ELDED METAL ARC
I ND-011-09 VELDI NG, GAS METAL ARC
I ND-011-10 VELDI NG, GAS TUNGSTEN ARC
I ND-011-11 VEELDI NG, PLASMA ARC
I ND-011-12 VELDI NG, Al R CARBON ARC
I ND-011-13 ELECTRI CAL SOLDERI NG
I ND-011- 14 TORCH SOLDERI NG
I ND-011-15 FLUX CORE PROCESSES
I ND-011-16 HOT WORK HELPER/ FI REWATCH
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OPCODE OPERATI ON DESCRI PTI ON
I ND-011-17 VELDI NG, STUD
I ND-011-18 VEELDI NG, SPOT
I ND-011-19 SOLDERI NG, HEATED | RON
I ND-011-99 VEELDI NG, NEC
I ND-012- 00 THERMAL SPRAYI NG, MJLTI PLE OPERATI ONS
I ND-012-01 ELECTRI C ARC SPRAYI NG
I ND-012- 02 FLAME SPRAYI NG
I ND- 012- 03 PLASMA SPRAYI NG
I ND-012- 04 H GH VELOCI TY OXYFUEL (HVOF) SPRAYI NG
I ND-012- 99 THERMAL SPRAYI NG, NEC
I ND- 013- 00 CUTTI NG, MULTI PLE OPERATI ONS
I ND-013-01 THERMAL CUTTI NG
I ND- 013- 02 OXYGEN CUTTI NG
| ND- 013- 03 ARC CUTTI NG
I ND- 013- 04 ELECTRON BEAM CUTTI NG
I ND- 013- 05 LASER CUTTI NG
I ND- 013- 06 Al R CARBON ARC CUTTI NG
I ND- 013- 07 PLASMA CUTTI NG
I ND- 013- 99 CUTTI NG, NEC
I ND- 014- 00 NON- DESTRUCTI VE TEST, MJLTI PLE OPERATI ONS
I ND-014-01 NON- DESTRUCTI VE TEST, VI SUAL
| ND- 014- 02 NON- DESTRUCTI VE TEST, MAGNETI C PARTI CLE TEST
I ND- 014- 03 NON- DESTRUCTI VE TEST, LI QUI D PENETRANT TEST
I ND- 014- 04 NON- DESTRUCTI VE TEST, ULTRASONI C TEST
I ND- 014- 05 NON- DESTRUCTI VE TEST, ACOUSTI CAL EM SSI ON TEST
I ND- 014- 06 NON- DESTRUCTI VE TEST, RADI OGRAPHI C TEST
I ND- 014- 07 NON- DESTRUCTI VE TEST, LASER | NSPECTI ON
I ND- 014- 08 NON- DESTRUCTI VE TEST, WEI GHT TEST
I ND- 014- 09 NON- DESTRUCTI VE TEST, ACI D SPOT TESTI NG
| ND- 014- 99 NON- DESTRUCTI VE TEST, NEC
I ND- 015- 00 PLASTI CS/ RUBBER PROCESSI NG, MJLTI PLE OPERATI ONS
I ND- 015- 01 PLASTI CS/ RUBBER POTTI NG
I ND- 015- 02 PLASTI CS/ RUBBER DEPOTTI NG
I ND- 015- 03 PLASTI CS/ RUBBER MOLDI NG
I ND- 015- 04 PLASTI CS/ RUBBER FOAM NG
I ND- 015- 05 PLASTI CS/ RUBBER GRI NDI NG
I ND- 015- 06 PLASTI CS/ RUBBER CUTTI NG
I ND- 015- 07 PLASTI CS/ RUBBER DRI LLI NG
I ND- 015- 08 PLASTI CS/ RUBBER GLUI NG
I ND- 015- 09 PLASTI CS/ RUBBER M XI NG
I ND- 015- 10 HELMET POUR
I ND- 015- 11 PLAQUE POUR
I ND-015-12 PLASTI CS/ RUBBER SANDI NG
I ND- 015- 13 PLASTI CS/ RUBBER POLI SHI NG AND BUFFI NG
I ND- 015- 14 PLASTI CS/ RUBBER HEAT SEALI NG
| ND- 015- 15 PLASTI CS/ RUBBER M LLI NG MACHI NI NG
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OPCODE OPERATI ON DESCRI PTI ON
I ND- 015- 99 PLASTI CS/ RUBBER PROCESSI NG, NEC
I ND- 016- 00 FI BER REI NFORCED COWVPOSI TE, MJLTI PLE OPERATI ONS
I ND-016- 01 FI BER REI NFORCED COWVPOSI TE, LAYUP, HAND
I ND- 016- 02 FI BER REI NFORCED COVPOSI TE, LAYUP, SPRAY
I ND- 016- 03 FI BER REI NFORCED COMPOSI TE, GRI NDI NG SANDI NG
| ND- 016- 04 FI BER REI NFORCED COWVPCOSI TE, CUTTI NG
I ND- 016- 05 FI BER REI NFORCED COWVPOSI TE, DRI LLI NG
I ND- 016- 06 FI BER REI NFORCED COMPOSI TE, REMOVE PAI NT, SAND
I ND- 016- 07 FI BER REI NFORCED COWMPOSI TE, REMOVE PAI NT NEEDLEGUN
I ND- 016- 08 FI BER REI NFORCED COWMPOSI TE, REMOVE PAI NT, GRI ND
I ND- 016- 09 FI BER REI NFORCED COWVPOSI TE, REMOVE PAI NT, BLAST
I ND- 016- 10 FI BER REI NFORCED COWVPOSI TE, M XI NG
I ND- 016- 99 FI BER REI NFORCED COWVPOSI TE, NEC
I ND-017- 00 I NSULATI ON, ASBESTOS, MJLTI PLE OPERATI ONS
I ND-017-01 ASBESTOS, | NSTALLATI ON
I ND-017-02 ASBESTOS, CLASS |, NPE REMOVAL
I ND-017-03 ASBESTOS, FABRI CATI ON
I ND-017-04 ASBESTOS, NON- CONTAI NMENT REMOVAL
I ND-017- 05 ASBESTOS, CLASS |, MULTI PLE GLOVE BAG REMOVAL
I ND-017- 06 ASBESTOS, GASKET WORK
I ND-017- 07 ASBESTOS, AMBI ENT SAMPLI NG
I ND-017- 08 ASBESTOS, ENCAPSULATI ON
I ND-017-09 ASBESTOS, CLASS |, M N - ENCLOSURE REMOVAL
I ND-017- 10 ASBESTOS, CLASS 111, M NI - ENCLOSURE REMOVAL
I ND-017-11 ASBESTOS, CLASS 111, SINGLE GLOVE BAG REMOVAL
I ND-017-12 ASBESTOS, MECHANI CAL LOADER BAGGE NG
I ND-017-13 ASBESTOS, HEPA VACUUM MAI NTENANCE
I ND-017- 14 ASBESTOS, CLASS |, GLOVEBOX REMOVAL
I ND-017-15 ASBESTOS, CLASS |, WATERSPRAY REMOVAL
I ND-017-17 ASBESTOS, FLOOR CARE/ MAI NTENANCE
I ND-017-18 ASBESTOS, PACKI NG MATERI AL WORK
I ND-017-99 I NSULATI ON, ASBESTCS, NEC
I ND- 018- 00 I NSULATI ON, MAN MADE FI BERS, MJULTI PLE OPERATI ONS
I ND-018-01 I NSULATI ON, MAN MADE FI BERS, | NSTALLATI ON
I ND- 018- 02 I NSULATI ON, MAN MADE FI BERS, REMOVAL
I ND- 018- 03 I NSULATI ON, MAN MADE FI BERS, FABRI CATI ON
I ND- 018- 99 I NSULATI ON, MAN MADE FI BERS, NEC
I ND- 019- 00 I NSULATI ON, OTHER, MULTI PLE OPERATI ONS
I ND- 019- 01 I NSULATI ON, OTHER, | NSTALLATI ON
I ND- 019- 02 I NSULATI ON, OTHER, REMOVAL
I ND- 019- 03 I NSULATI ON, OTHER, FABRI CATI ON
I ND- 019- 99 I NSULATI ON, OTHER, NEC
I ND- 020- 00 WOODWORKI NG, MULTI PLE OPERATI ONS
I ND- 020- 01 WOODWORKI NG, CUTTI NG
| ND- 020- 02 WOODWORKI NG, JO NTI NG
| ND- 020- 03 WOODWORKI NG, DRI LLI NG
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OPCODE OPERATI ON DESCRI PTI ON
I ND- 020- 04 WOODWORKI NG, MORTI SI NG ROUTI NG
I ND- 020- 05 WOODWORKI NG, TURNI NG LATHES
I ND- 020- 06 WOODWORKI NG, SANDI NG, DRUM
I ND- 020- 07 WORDWORKI NG, SANDI NG, DI SK
| ND- 020- 08 WOODWORKI NG, SANDI NG, BELT
| ND- 020- 09 WOODWORKI NG, SANDI NG, HAND
I ND- 020- 10 WOODWORKI NG, PRESERVATI VE APPLI CATI ON
I ND- 020- 11 WOODWORKI NG, GLUI NG
I ND- 020- 12 WOODWORKI NG, STAI NI NG
I ND-020- 13 WOODWORKI NG, TRANSPARENT FI NI SHES
I ND- 020- 14 WOODWORKI NG, DUST COLLECTOR CLEANI NG
I ND- 020- 99 WOODWORKI NG, NEC
I ND-021- 00 STONE, M NERAL HANDLI NG, MULTI PLE OPERATI ONS
I ND-021-01 STONE, M NERAL HANDLI NG, | NSTALLATI ON
I ND-021-02 STONE, M NERAL HANDLI NG, REMOVAL
I ND-021-03 STONE, M NERAL HANDLI NG, CUTTI NG
I ND-021-04 STONE, M NERAL HANDLI NG, DRI LLI NG
I ND-021-99 STONE, M NERAL HANDLI NG, NEC
I ND- 022- 00 ELECTRONI CS REPAI R, MULTI PLE OPERATI ONS
I ND-022-01 ELECTRONI CS REPAI R, | NSTALLATI ON/ REPAI R
I ND- 022- 02 ELECTRONI CS REPAI R, CALI BRATI ON, MANOVETRI C
I ND- 022- 03 ELECTRONI CS REPAI R, CALI BRATI ON, RFR EQUI PMENT
I ND- 022- 04 ELECTRONI CS REPAI R/ MAI NT, OPERATE EQUI PMENT
I ND- 022- 99 ELECTRONI CS REPAI R, NEC
I ND- 023- 00 EQUI PMENT REPAI R, MJLTI PLE OPERATI ONS
I ND-023-01 EQUI PMENT REPAI R, HYDRAULI CS
I ND- 023- 02 EQUI PMENT REPAI R, GENERATOR
I ND- 023- 03 EQUI PMENT REPAI R, Al RCRAFT ENG NE TESTI NG
I ND- 023- 04 EQUI PMENT REPAI R, MECHANI CAL ASSEMBLY/ REPAI R
I ND- 023- 05 EQUI PMENT REPAI R, ENG NE ACCESSCORY TESTI NG
I ND- 023- 06 EQUI PMENT REPAI R, BRAKE/ GEARBOX REPAI R
I ND- 023- 07 EQUI PMENT REPAI R, FUEL ACCESSORY TESTI NG
I ND- 023- 08 EQUI PMENT REPAI R, ELECTRI CAL
I ND-023- 09 EQUI PMENT REPAI R, ENG NE TEST
I ND-023- 10 EQUI PMENT REPAI R, Al RCRAFT ENG NE PRESERVATI ON
I ND-023-11 EQUI PMENT REPAI R, ORDNANCE TESTI NG
I ND- 023- 13 EQUI PMENT REPAI R, SEALANT/ ADHESI VE WORK
| ND- 023- 14 EQUI PMENT REPAI R, BODY WORK
I ND- 023- 15 EQUI PMENT REPAI R, NON- ASBESTOS GASKET WORK
I ND- 023- 16 EQUI PMENT REPAI R, PMsS/ LUBRI CATE
I ND-023- 17 EQUI PMENT REPAI R/ MAI NT/ TEST, GAUGE CALI BRATI ON
I ND-023-18 PULL/ I NSTALL ELECTRI CAL CABLE
I ND-023- 19 EQUI PMENT | NSTALLATI ON/ REMOVAL
I ND- 023- 20 EQUI PMENT REPAI R/ MAI NT/ TEST, Tl RE AND WHEEL
I ND- 023- 99 EQUI PMENT REPAI R, NEC
I ND- 024- 00 CHEM CAL PROCESSI NG, MJLTI PLE OPERATI ONS
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OPCODE OPERATI ON DESCRI PTI ON
I ND- 024- 01 CHEM CAL PROCESSI NG, ADD/ M X X- RAY DEVELOPER
I ND- 024- 02 CHEM CAL PROCESSI NG, X- RAY DEVELOPI NG
| ND- 024- 03 CHEM CAL PROCESSI NG, CHANGE PROCESS CHEM CALS
I ND- 024- 99 CHEM CAL PROCESSI NG, NEC
I ND- 025- 00 HM HW HANDLI NG CLEANUP, MULTI PLE OPERATI ONS
I ND- 025- 01 HM HW HANDLI NG/ CLEANUP, BALLAST | NSTALLATI ON
I ND- 025- 02 HM HW HANDLI NG CLEANUP, BALLAST REMOVAL
I ND- 025- 03 HM HW HANDLI NG CLEANUP, ASBESTOS
I ND- 025- 04 HM HW HANDLI NG CLEANUP, PCBs
I ND- 025- 05 HM HW HANDLI NG CLEANUP, FI LTER MAI NTENANCE
I ND- 025- 06 HM HW HANDLI NG CLEANUP, LEAD SHI ELDI NG
I ND- 025- 07 HM HW HANDLI NG CLEANUP, SOLVENT/ METAL RECLAMATI ON
I ND- 025- 08 HM HW HANDLI NG CLEANUP, CONTAI NER CRUSH PUNCTURE
I ND- 025- 09 HM HW HANDLI NG CLEANUP, FLUORESCENT TUBE CRUSHI NG
I ND- 025- 10 HM HW HANDLI NG CLEANUP, CONTAI NER SAMPLE/ OPEN
I ND- 025- 11 HM HW HANDLI NG CLEANUP, POURI NG
I ND- 025-12 HM HW HANDLI NG CLEANUP, | SSUE/ RECEI VE
I ND- 025- 13 HM HW HANDLI NG CLEANUP, SPILL RESPONSE
I ND- 025- 14 HM HW HANDLI NG CLEANUP, M XED WASTE OPERATI ONS
I ND- 025- 15 HM HW HANDLI NG CLEANUP, TANK CLEANI NG FLUSHI NG
I ND- 025- 16 HM HW HANDLI NG CLEANUP, AEROSOL CAN PUNCTURI NG
| ND- 025- 99 HM HW HANDLI NG/ CLEANUP, NEC
I ND- 026- 00 EXPLOSI VE PRODUCTI ON, MULTI PLE OPERATI ONS
I ND- 026- 01 EXPLOSI VE PRODUCTI ON, PREM X OPERATI ONS
I ND- 026- 02 EXPLOSI VE PRODUCTI ON, M XI NG AND POURI NG
I ND- 026- 03 EXPLOSI VE PRODUCTI ON, CLEANI NG M XI NG EQUI PMENT
I ND- 026- 04 EXPLOSI VE PRODUCTI ON, TESTI NG
I ND- 026- 05 EXPLOSI VE PRODUCTI ON, DETONATI ON
I ND- 026- 99 EXPLOSI VE PRODUCTI ON, NEC
I ND-027- 00 QUALI TY ASSURANCE LAB, MJULTI PLE OPERATI ONS
I ND-027-01 QUALI TY ASSURANCE LAB, FUEL TESTI NG
I ND-027-02 QUALI TY ASSURANCE LAB, PATCH TESTI NG
I ND-027-99 QUALI TY ASSURANCE LAB, NEC
I ND- 028- 00 HYPERBARI C ATMOSPHERES, MJLTI PLE OPERATI ONS
I ND-028-01 HYPERBARI C ATMOSPHERES, SONAR DOVE WORK
I ND- 028- 99 HYPERBARI C ATMOSPHERES, NEC
I ND- 029- 00 ELECTRI CAL, MJLTI PLE OPERATI ONS
I ND- 029- 01 ELECTRI CAL, BATTERY CHARG NG
I ND- 029- 02 ELECTRI CAL, MOTOR REW ND, VARNI SH DI P
I ND- 029- 03 ELECTRI CAL, MOTOR REW ND, BAKE- OUT
I ND- 029- 99 ELECTRI CAL, NEC
MED- 001- 00 MEDI CAL, MULTI PLE OPERATI ONS
MED- 001- 01 MEDI CAL, ETO STERI LI ZATI ON
VED- 001- 02 MEDI CAL, ANESTHETI C ADM NI STRATI ON
VED- 001- 03 MEDI CAL, ANATOM CAL SPECI MEN PRESERVATI ON
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OPERATI ON CODES DI CTlI ONARY

OPCODE OPERATI ON DESCRI PTI ON
MED- 001- 04 MEDI CAL, TI SSUE/ ORGAN GROSSI NG
MED- 001- 05 MEDI CAL, CAST CUTTI NG
MED- 001- 06 MEDI CAL, CORRECTI VE LENS MANUFACTURE
MED- 001- 07 MEDI CAL, X- RAY DEVELOPMENT
VED- 001- 08 MEDI CAL, CHEM CAL STERI LI ZATI ON, NEC
MVED- 001- 99 MEDI CAL, NEC
MED- 002- 00 DENTAL, MUILTI PLE OPERATI ONS
MED- 002- 01 DENTAL, FILLI NG DRI LLI NG
MED- 002- 02 DENTAL, PROSTHETI CS
MVED- 002- 03 DENTAL, ETO STERI LI ZATI ON
MED- 002- 04 DENTAL, ANESTHETI C ADM NI STRATI ON
MED- 002- 05 DENTAL, X-RAY DEVELOPMENT
VED- 002- 99 DENTAL, NEC
M L-000-00 M LI TARY SPECI FI C OPERATI ONS
M L-001-00 VWEAPONS HANDLI NG, MULTI PLE OPERATI ONS
M L-001-01 RANGE CLEANI NG
M L-001-02 WEAPONS FI RI NG
M L-001-03 RANGE SUPERVI SI ON
M L-001- 04 PI' T CLEANUP
M L-001- 05 TORPEDO FUELI NG/ DEFUELI NG
M L-001- 06 TORPEDO DI SASSEMBLY
M L-001-07 VEAPONS CLEANI NG PMS
M L-001-08 BREECHI NG
M L-001-99 WEAPONS HANDLI NG, NEC
M L-002-00 FLI GHT LI NE OPERATI ONS, MJLTI PLE OPERATI ONS
M L-002-01 FLI GHT LI NE OPERATI ONS, LI NE TROUBLE SHOOTI NG
M L-002-02 FLI GHT LI NE OPERATI ONS, Al RCRAFT LOADI NG
M L-002-03 FLI GAT LI NE OPERATI ONS, LAUNCH AND RECOVERY
M L-002- 04 FLI GHT LI NE OPERATI ONS, FUEL/ DEFUEL Al RCRAFT
M L-002-05 FLI GHT LI NE OPERATI ONS, LI QUI D OXYGEN HANDLI NG
M L-002- 06 FLI GHT LI NE OPERATI ONS, Al RCRAFT CLEANI NG
M L-002-07 FLI GHT LI NE OPERATI ONS, OPERATE SUPPORT EQUI PMENT
M L-002-08 FLI GHT LI NE OPERATI ONS, MK 105 SLED OPERATI ON
M L-002-99 FLI GHT LI NE OPERATI ONS, NEC
M L-003- 00 SHI PBOARD PROCESSES, MJLTI PLE OPERATI ONS
M L-003-01 SHI PBOARD PROCESSES, WATCHSTANDI NG, BRI DGE
M L-003-02 SHI PBOARD PROCESSES, WATCHSTANDI NG, FLI GHT DECK
M L-003-03 SHI PBOARD PROCESSES, WATCHSTANDI NG, ENG NEERI NG
M L-003- 04 SHI PBOARD PROCESSES, WATCHSTANDI NG, OTHER
M L-003- 05 SHI PBOARD PROCESSES, DRI LLS, BECCE
M L-003-06 SHI PBOARD PROCESSES, DRI LLS, GENERAL QUARTERS
M L-003-07 SHI PBOARD PROCESSES, ATMOSPHERE EQUI PMENT MAI NT
M L-003-08 SHI PBOARD PROCESSES, FUELI NG/ DEFUELI NG
M L-003- 09 SHI PBOARD PROCESSES, LI NE HANDLI NG
M L-003- 10 SHI PBOARD PROCESSES, WELL DECK OPERATI ONS
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OPERATI ON CODES DI CTlI ONARY

OPCODE OPERATI ON DESCRI PTI ON
M L-003-99 SHI PBOARD PROCESSES, NEC
M L-004-00 PREVENTI VE MAI NTENANCE SYSTEM, MULTI PLE OPERATI ONS
M L-004-01 PREVENTI VE MAI NTENANCE SYSTEM DAMAGE CONTROL
M L-004-02 PREVENTI VE MAI NTENANCE SYSTEM FILTER CLEANI NG
M L- 004- 99 PREVENTI VE MAI NTENANCE SYSTEM NEC
M S- 000- 00 M SCELLANEQUS, MULTI PLE OPERATI ONS
M S- 000- 01 EQUI PMENT MONI TORI NG
M S- 000- 02 MACHI NE SEW NG
M S- 000- 03 LAUNDRY/ DRY CLEANI NG OPERATI ONS
M S- 000- 99 M SCELLANEQUS OPERATI ONS, NEC
PRO- 000- 00 PROFESSI ONAL, TECH AND MGMT
PRO- 001- 00 PROFESSI ONAL AND TECHNI CAL, MJLTI PLE OPERATI ONS
PRO-001-01 LABORATORY CHEM CAL ANALYSI S
PRO-001-02 MUSI CAL PERFORMANCE
PRO-001-03 COVPUTER OPERATI ONS
PRO- 001- 04 ASBESTOS | NSPECTI ON AND BULK SAMPLI NG
PRO- 001- 05 ASBESTOS | NSPECTI ON
PRO- 001- 06 FI BER COUNTI NG/ | DENTI FI CATI ON
PRO- 001- 07 WORKPLACE MONI TORI NG MEASUREMENTS
PRO- 001- 08 WORKSI TE/ EQUI PEMNT | NSPECTI ONS
PRO-001- 99 PROFESSI ONAL/ TECHNI CAL, NEC
PRO- 002- 00 MANAGEMENT, MULTI PLE OPERATI ONS
PRO- 002- 01 SUPERVI SI ON
PRO- 002- 99 MANAGEMENT, NEC
RND- 000- 00 RESEARCH AND DEVEL OPMENT
RND- 000- 99 RESEARCH AND DEVELOPMENT, NEC
SER- 000- 00 SERVI CE
SER- 001- 00 TRANSPORTATI ON, MJULTI PLE OPERATI ONS
SER-001-01 TRANSPORTATI ON, TRUCK OPERATI ON
SER- 001- 02 TRANSPORTATI ON, TRAI' N OPERATI ON
SER- 001- 03 TRANSPORTATI ON, TRACTOR TRAI LER OPERATI ON
SER- 001- 04 TRANSPORTATI ON, SMALL WATERCRAFT OPERATI ONS
SER- 001- 05 TRANSPORTATI ON, RAI LROAD TRACK MAI NTENANCE
SER- 001- 06 TRANSPORTATI ON, FUELI NG DEFUELI NG
SER-001- 99 TRANSPORTATI ON, NEC
SER- 002- 00 MOTOR VEHI CLE MAI NTENANCE, MULTI PLE OPERATI ONS
SER- 002-01 MOTOR VEHI CLE MAI NTENANCE, TESTI NG
SER- 002- 02 MOTOR VEHI CLE REPAI R/ OVERHAUL
SER- 002- 03 MOTOR VEHI CLE MAI NTENANCE, BRAKE WORK
SER- 002- 04 MOTOR VEHI CLE MAI NTENANCE, CLUTCH WORK
SER- 002- 05 MOTOR VEHI CLE MAI NTENANCE, BODY WORK
SER- 002- 99 MOTOR VEHI CLE MAI NTENANCE, NEC
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OPERATI ON CODES DI CTlI ONARY

OPCODE OPERATI ON DESCRI PTI ON
SER- 003- 00 PEST CONTROL, MJLTI PLE OPERATI ONS
SER- 003-01 PEST CONTROL, M Xl NG
SER- 003- 02 PEST CONTROL, PUMP SPRAY
SER- 003- 03 PEST CONTROL, FOGG NG
SER- 003- 04 PEST CONTROL, FUM GATI ON
SER- 003- 05 PEST CONTROL, AEROSOL CAN SPRAY
SER- 003- 06 PEST CONTROL, POWDER APPLI CATI ON
SER- 003- 99 PEST CONTROL, NEC
SER- 004- 00 BUI LDI NG MAI NTENANCE, MJLTI PLE OPERATI ONS
SER- 004-01 BUI LDI NG MAI NTENANCE, SWEEPI NG
SER- 004- 02 BUI LDI NG MAI NTENANCE, AC/ R CHARG NG
SER- 004- 03 BUI LDI NG MAI NTENANCE, CRAW. SPACE/ ATTI C
SER- 004- 04 BUI LDI NG MAI NTENANCE, CLASS |V ASBESTOS
SER- 004- 05 BUI LDI NG MAI NTENANCE, CLEAN VENTI LATI ON SYSTEMS
SER- 004- 99 BUI LDI NG MAI NTENANCE, NEC
SER- 005- 00 GROUNDS MAI NTENANCE, MJLTI PLE OPERATI ONS
SER- 005-01 GROUNDS MAI NTENANCE, STREET SWEEPI NG
SER- 005- 02 GROUNDS MAI NTENANCE, LAWN MAI NTENANCE
SER- 005- 03 GROUNDS MAI NTENANCE, TRASH COVPACTI NG
SER- 005- 99 GROUNDS MAI NTENANCE, NEC
SER- 006- 00 PROTECTI VE SERVI CES, FIRE, MJLTI PLE OPERATI ONS
SER- 006- 01 PROTECTI VE SERVI CES, FIRE, TRAI NI NG
SER- 006- 99 PROTECTI VE SERVI CES, FIRE, NEC
SER- 007- 00 PROTECTI VE SERVI CES, SECURI TY, MJLTI PLE OPERATI ON
SER- 007-01 FI RI NG RANGE CLEANI NG
SER- 007- 02 WEAPONS FI RI NG
SER- 007- 03 FI R NG RANGE SUPERVI SI ON
SER- 007- 04 FI RING RANGE PI' T CLEANI NG
SER- 007- 05 VEAPONS CLEANI NG
SER- 007- 06 DOCUMENT SHREDDI NG
SER-007- 07 PROTECTI VE SERVI CES, GUARD OPERATI ONS
SER- 007-99 PROTECTI VE SERVI CES, SECURI TY, NEC
SER- 008- 00 GRAPHI C ARTS, MJLTI PLE OPERATI ONS
SER- 008-01 GRAPHI C ARTS, SI LK SCREENI NG
SER- 008- 02 GRAPHI C ARTS, PHOTOGRAPHY DEVELOPI NG
SER- 008- 03 GRAPHI C ARTS, PHOTOGRAPHY CHEM CAL M XI NG
SER- 008- 04 GRAPHI C ARTS, PHOTOGRAPHY EQUI PMENT CLEANI NG
SER- 008- 99 GRAPHI C ARTS, NEC
SER- 009- 00 RECREATI ON
SER- 010- 00 PRODUCTI ON/ DI ST. OF UTILITIES, MJLTI PLE OPERATI ON
SER-010-01 COVPRESSED Al R BREATHI NG
SER- 010- 02 BO LER CLEANI NG
SER- 010- 03 BO LER REPAI R
SER- 010- 04 EQUI PMENT MONI TORI NG
SER- 010- 05 TRANSFORMER REPAI R/ MAI NTENANCE
SER- 010- 06 SHI P/ SHORE CONNECTI ON
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OPERATI ON CODES DI CTlI ONARY

OPCODE OPERATI ON DESCRI PTI ON
SER- 010- 07 ESP MAI NTENANCE/ CLEANI NG
SER- 010- 08 STEAM Pl T MAI NTENANCE
SER- 010- 99 PRODUCTI ON/ DI ST. OF UTI TLI TIES, NEC
SER-011- 00 SUPPLY AND MATERI ALS HANDLI NG, MULTI PLE OPERATI ON
SER-011-01 FOAM | N PLACE PACKAG NG
SER-011- 02 MATERI AL HANDLI NG EQUI PMENT OPERATI ON
SER-011- 03 TOOL AND PARTS | SSUE
SER- 011- 04 CRANE OPERATI ON
SER- 011- 05 PACKAG NG
SER- 011- 06 SUPPLY AND MATERI ALS HANDLI NG, RI GG NG
SER-011- 99 SUPPLY AND MATERI ALS HANDLI NG, NEC
SER- 012- 00 PRI NTI NG REPRODUCTI ON, MULTI PLE OPERATI ONS
SER-012- 01 PRI NTI NG REPRODUCTI ON, DI AZO PRI NTI NG
SER- 012- 02 PRI NTI NG REPRODUCTI ON, DOCUMENT PREPARATI ON
SER-012- 03 PRI NTI NG REPRODUCTI ON' EQUI PMENT CLEANI NG
SER- 012- 04 PRI NTI NG/ REPRODUCTI ON, OFFSET PRI NTI NG
SER- 012- 05 PRI NTI NG/ REPRODUCTI ON, ENGRAVI NG
SER- 012- 99 PRI NTI NG/ REPRODUCTI ON, NEC
SER- 013- 00 COVMUNI CATI ONS, MULTI PLE OPERATI ONS
SER-013- 01 COVMUNI CATI ONS, TELETYPE OPERATI ON
SER- 013- 02 COVMUNI CATI ONS, EQUI PMENT OPERATI ON
SER- 013- 99 COVMUNI CATI ONS, NEC
SER- 014- 00 FOOD SERVI CE, MULTI PLE OPS
SER- 014- 01 FOOD SERVI CE, SCULLERY WORK
SER- 014- 02 FOOD SERVI CE, OVEN CLEANI NG
SER- 014- 99 FOOD SERVI CE, NEC
SER- 015- 00 HW SEWER TREATMENT, MULTI PLE OPERATI ONS
SER- 015- 99 HW SEWER TREATMENT, NEC
SER- 016- 00 WATER TREATMENT, MULTI PLE OPERATI ONS
SER-016- 01 WATER TREATMENT, CHLORI NATI ON BROM NATI ON
SER- 016- 99 WATER TREATMENT, NEC
SER- 017- 00 LAUNDRY SERVI CES, MULTI PLE OPERATI ONS
SER- 017- 01 LAUNDRY SERVI CES, DRY CLEANI NG
SER- 017- 02 LAUNDRY SERVI CES, DRY CLEANER MAI NTENANCE
SER-017- 03 LAUNDRY SERVI CES, WASHER/ DRYER/ PRESS OPERATI ON
SER-017- 99 LAUNDRY SERVI CES, NEC
SER- 018- 00 BARBERI NG COSMETOLOGY, MULTI PLE OPERATI ONS
SER-018- 01 BARBERI NG COSMETOLOGY, CUTTI NG HAI R
SER-018- 01 BARBERI NG COSMETOLOGY, NEC
SER- 999- 99 SERVI CE, NEC

NOTE: New OPCODES are marked in the left margin.
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Appendi x 3-B

W PE SAMPLI NG FOR SETTLED LEAD- CONTAM NATED DUST

1. | NTRODUCTI ON. W pe sanples for settled | eaded dust can be
collected from floors (both carpeted and uncarpeted), interior
and sash/sill contact areas, and other reasonably snooth

surfaces. \herever possible, hard surfaces should be sanpl ed.
W pe nedia should be sufficiently durable so that it is not
easily torn, but can be easily digested in the |aboratory.
Recovery rates of between 80-120% of the true value should be
obtained for all nmedia used for w pe sanpling. Bl ank nmedi a
should <contain no nore than 25 g/ w pe. Contact the
| aboratory for specific instructions.

2. W PE SAMPLI NG MATERI ALS AND SUPPLI ES. The follow ng
equi prent and supplies nmust be used for sanpling:

a. Any wi pe material that neets the following criteria my
be used:

_ (1) Contains |ow background lead levels (less than 5
Hg/ wi pe)

(2) Is a single thickness

(3) Is durable and does not tear easily (do not use
VWhat manO filters)

(4) Does not contain aloe
(5) Can be digested in the |aboratory

(6) Has been shown to yield 80-120% recovery rates
from sanpl es spi ked with | eaded dust (not |ead in solution)

(7) Must remain noist during the w pe sanpling process
(wi pes containing alcohol may be used as |long as they do not
dry out)

b. Non-sterilized, non-powdered disposable gloves are
required to prevent cross-sanple contam nation from hands.
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C. Wpes are placed in non-sterilized polyethylene
centrifuge tubes (50 m size) or an equivalent hard-shell
contai ner that can be rinsed quantitatively in the | aboratory.

d. Dust sanple collection forns.

e. Canera and film or video canmera and tape to docunent
exact | ocations (Optional)

f. Marking the area to be wi ped can be done in either of
the foll ow ng ways:

(1) Masking tape. Masking tape is used on-site to
define the area to be w ped. Masking tape is required when
wi pi ng window sills and wi ndow wells in order to avoid contact
with w ndow janmbs and channel edges. Maski ng tape on floors
is used to outline the exact area to be w ped.

(2) Hard, snooth, reusable tenplates nade of |am nated
paper, netal, or plastic. Note: Periodic w pe sanmples shoul d
be taken from the tenplates to determne if the tenplate is
contam nated. Disposable tenplates are also permtted so | ong
as they are not wused for nore than a single surface.
Tenpl ates should be larger than 0.1 ft2, but smaller than 2
ftz. Tenplates for floors are typically 1 ft2z. Tenplates are
usually not used for w ndows due to the variability in size
and shape (use maski ng tape instead).

g. Sanple container |abels or pernmanent marker

h. Trash bag or other waste receptacle (Do not use pockets
or trash containers at the residence.)

i. Rack, bag, or box to carry tubes (optional)
j . Measuring tape
k. Disposable shoe coverings (optional)

2.  SINGLE SURFACE W PE SAMPLI NG PROCEDURE

a. Qutlining the Wpe Area.

(1) Floors: ldentify the area to be w ped. Do not
wal k on or touch the surface to be sanpled (the w pe area).
Apply adhesive tape to perineter of the wipe area to form a
square or rectangle of about one square foot. No neasur enment
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is required at this tine. The tape should be positioned in a
straight line and corners should be nomnally perpendicular.
When putting down any tenplate, do not touch the interior w pe
ar ea.

(2) Wndow sills and other rectangular surfaces:

ldentify the area to be w ped. Do not touch the w pe area.
Apply two strips of adhesive tape across the sill to define a
wi pe area at least 0.1 square foot in size (approximtely 4
inches x 4 inches). When wusing tape, do not <cross the
boundary tape or floor markings, but be sure to wpe the
entire sanmpling area. It is permssible to touch the tape

with the wi pe, but not the surface beyond the tape.

b. Prelimnary inspection of the w pes. | nspect the
Wi pes to determine if they are nmoist. |If they have dried out,
do not use them When using a container that dispenses w pes
t hrough a "pop-up" lid, the first wipe in the dispenser at the
begi nning of the day should be thrown away. The first w pe
may be contami nated by the lid and is likely to have dried to
sone extent. Rotate the container before starting to ensure

liquid inside the container contacts the w pes.

C. Preparation of centrifuge tubes. Exam ne the
centrifuge tubes and nake sure that the tubes match the tubes
containing the blind spiked w pe sanples. Partially unscrew
the cap on the centrifuge tube to be sure that it can be
opened. Do not wuse plastic baggies to transport or
tenmporarily hold w pe sanpl es. The | aboratory cannot nmeasure
lead |l eft on the interior surface of the baggie.

d. Goves. Don a disposable glove on one hand; use a new
gl ove for each sanple coll ected. If two hands are necessary
to handle the sanple, use two new gl oves, one for each hand.
It is not necessary to w pe the gloved hand before sanpling.
Use a new gl ove for each sanple coll ected.

e. Wping surfaces that are approxi nately square.

(1) Initial placenment of w pe: Pl ace the wi pe at one
corner of the surface to be wiped with wipe fully opened and
flat on the surface.

(2) First wpe pass (i.e., side-to-side): Wth the
fingers together, grasp the w pe between the thunb and the
pal m Press down firmy, but not excessively with both the
pal m and fingers (do not use the heel of the hand). Do not
touch the surface with the thunb. If the wipe area is a
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square, proceed to w pe side-to-side with as many "S"-like
motions as are necessary to conpletely cover the entire w pe

ar ea. (See step f Dbelow for non-square areas.) Exerting
excessive pressure on the wpe wll cause it to curl.
Exerting too little pressure will result in poor collection of
dust. Do not use only the fingertips to hold down the w pe,
because there will not be conplete contact with the surface
and some dust may be nm ssed. Attenpt to renpove all visible

dust fromthe w pe area.

(3) Second wi pe pass (i.e., top-to-bottom: Fol d the

wipe in half with the contam nated side facing inward. (The
wi pe can be straightened out by laying it on the w pe area,
contam nated side up, and folding it over.) Once fol ded,
pl ace in the top corner of the w pe area and press down firmy
with the palm and fingers. Repeat wiping the area with "S"-
i ke motions, but on the second pass, nove in a top-to-bottom
direction. Attenpt to remove all visible dust. Do not touch

the contam nated side of the wipe with the hand or fingers.
Do not shake the wipe in an attenpt to straighten it out,
since dust may be | ost during shaking.

f. Wping Rectangular areas (e.g., window sills). If the
surface is a rectangle (such as a wi ndow sill), two side-to-
si de passes nmust be made over half of this surface, the second
pass with the w pe folded so that the contam nated side faces

i nwar d. For a window sill, do not attenpt to w pe the
irregular edges presented by the <contour of the w ndow
channel . Avoid touching other portions of the wi ndow with the
W pe. If there are paint chips or gross debris in the w ndow
sill, attenpt to include as much of it as possible on the
W pe. If all of the material cannot be picked up with one
wipe, field personnel my use a second wope at their
di scretion and insert it in the same container. Consult with
the analytical |aboratory to determine if they can perform
analysis of two wipes as a single sanple. When perform ng
single-surface sanmpling, do not wuse nore than two single
surface w pes for each container. If heavily dust-Iladen, a
smal | er area should be wiped. It is not necessary to w pe the
entire wndow well but do not wpe less than 0.1 ft?2

(approximtely 4 inches x 4 inches).

g. Packagi ng the Wpe. After wiping, fold the wipe with

the <contamnated side facing inward again, and insert
aseptically (wthout touching anything else) into the
centrifuge tube or other hard-shelled container. I f gross
debris is present, such as paint chips in a window well, nake
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every attenpt to include as much of the debris as possible in
the w pe.

h. Labeling the Centrifuge tube. Seal the tube and | abel
with the appropriate identifier. Record the |aboratory
subm ttal sanple nunber on the field sanpling form

i Measuring the Area to be sanpled. After sanpling,
nmeasure the surface area wiped to the nearest eighth of an
inch using a tape neasure or a ruler. The size of the area
wi ped should be at least 0.1 ft?2 in order to obtain an
adequate limt of quantitation (25 pg/wipe is the typical

detection limt with flanme AA No nore than 2 square feet
should be wiped with the same wipe or else the wipe my fall
apart. Record specific nmeasurenments for each area w ped on

the field sanpling form

j . Docunenting the Sanple. Fill out the appropriate
field sanpling fornms conpletely. Col l ect and maintain any
field notes regarding type of wpe used, | ot nunber,

col l ection protocol, etc.

K. Di sposing of Trash. After sanpling, renove the
maski ng tape and throw it away in a trash bag. Renove the
gl ove; put all contam nated gloves and sanpling debris used
for the sanpling period into a trash bag. Renmove the trash
bag when | eaving the structure.

3. COVPOSI TE W PE SAMPLI NG Whenever conposite sampling is

cont enpl at ed, consult wth the analytical | aboratory to
determine if the |aboratory is capable of analyzing conposite
sanpl es. When conducting conposite w pe sanpling, the
procedure stated above should be wused with the follow ng
nodi fi cati ons: VWen outlining the w pe areas, set up all of
the areas to be w ped before sanpling. The size of these

areas should be roughly equivalent, so that one room is not
over-sanpled. After preparing the centrifuge tube, put on the
gl ove(s) and conplete the wping ©procedures for al

subsanpl es. A separate w pe nust be used for each area
sanpl ed. After w ping each area, carefully insert the w pe
sanple into the sane centrifuge tube (no nore than 4 w pes per
t ube). Once all subsanples are in the tube, |abel the tube.
Record a separate neasurenent for each area that is subsanpled
on the field collection form Finally, conplete trash
di sposal, making sure that no masking tape is |eft behind.

Ri sk assessors and inspector technicians do not have to renove
their gloves between subsanple w pes for the same conposite
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sanple as long as their gloved hands do not touch an area
outside of the w pe areas. If a glove is contam nated, the
gl ove should be immediately replaced with a clean gl ove. I n
addition to these procedural nodifications, the follow ng
rul es for conpositing should be observed:

a. Different types of surfaces. Separate conposite
sanples are required from carpeted and hard surfaces (e.g., a
single conposite sanple should not be collected from both
carpeted and bare floors).

b. Different types of conponents. Separate conposite
sanples are required from each different conponent sanpled
(e.g., a conposite sanple should not be collected from both
floors and wi ndow sills).

4. BLANK PREPARATI ON. After sanpling the final space of the
day, but before decontam nation, field blank sanmples should be
obt ai ned. Anal ysis of the field blank sanples determ nes if
the sanple nedia is contam nated. Each field blank should be
| abel ed with a unique identifier simlar to the others so that
t he laboratory does not know which sanple is the blank (i.e.

the | aboratory should be "blind" to the blank sanple). Bl ank
W pes are collected by renmoving a wipe fromthe container with
a new glove, shaking the w pe open, refolding as it occurs
during the actual sanpling procedure, and then inserting it
into the centrifuge tube w thout touching any surface or other

obj ect. One blank wipe is collected for structure/space
sanpled or, if nmore than one structure/space is sanpled per
day, one blank for every 50 field sanples, whichever is |ess.
Al so, collect one blank for every I|ot used. Record the | ot
nunmber .

5. | NSPECTOR DECONTAM NATI ON. After sanpling, wash hands
t horoughly with plenty of soap and water before getting into a
car. A bathroom in the dwelling unit may be used for this
purpose, with the owner’s or resident’s perm ssion. If there
is no running water at the sanpling site, use wet w pes to
cl ean the hands. During sanpling, inspectors nust not eat,

dri nk, snpke, or otherw se cause hand-to-nmuth contact.

6. QUALI TY ASSURANCE/ QUALI TY CONTROL. If nore than 50
Mg/ Wi pe is detected in a blank sanple, the sanples should be
collected again since the nmedia is contam nated. Bl ank

correction of w pe sanples is not recomended.
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NOTE: For surface contam nation evaluations (clear-
ance and/or risk assessnents) regarding |ead-based
pai nt activities defined by the Residential Lead-Based
Pai nt Hazard Reduction Act of 1992, consult the proto-
col in the Housing and Urban Devel opnent " Cuidelines"
(reference 3-8), 40 CFR 745.227, and |ocal regulatory
requi rements.
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